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200 live practical articles 


cs me : “ 
in‘on the World’ Bud 
ything on wheels, Bud—from limou- 
sines on Fifth Avenue to caissons in France—but 

ou've got to hand it toa motorcycle when you 
want real sport.” 
“You tell ’em, Jim. A Harley-Davidson is good enough 
for me any day, All she needs is a place to go and she'll 
get you there, road or no road have ito 
own a mint to ride a motorcycl 
“You're right, Bud. Fifty miles for a dollar sure listens 


good to me. And my side car carries enough grub and 
luggage for both of us. Gimme a match, Bud.” 


Or write 10 us for literature. 


|OTOR CO., MILWAUKEE, WISCONSIN 


HARLEY-DAVIDSON 


Harley-Davidson 


orlds Champion” 


ih 


e instrument chosen 
by the greatest artists 


i these great artists make >) } 


> records for the Vietwor  (/ 


The most cherished possession of the great 
singers and instrumentalists is their art, and their 
keenest desire is that under all circumstances they 
shall be heard at their best. It is in appreciation of 
this fact that the greatest artists of this generation 
have become Victor artists, and their unqualified 
endorsement of the Victrola is the most conclusive 
evidence of its artistic superiority. 


There are Victrolas in great variety of styles from 
$25 to $1500. Victor dealers everywhere. 


Victor Talking Machine Co. 
Camden, New Jersey 


This trademark and che trademarked 
word" Victrola ideneityall ourproducts 


Look under the lid! Look on the labell 
VICTOR TALKING MACHINE CO. 
Camden, N. J, 


US.SAT.OFF. 


If you must wait awhile before building all anew—why not 


“LOVELIFY” the PRESENT HOME by ADDING 
A CYPRESS TRELLIS—& AN ARBOR—& A NOOK? 


‘“Puttering Around” on Such Things Will Make This “The Happiest Summer Vet.” 


You will enjoy the 


27 PICTURES 


and 2 valuable charts 
and will not forget to 
Specify and insist on 


CYPRESS (ofcourse) 


You can do it yoursel. 


and WE CAN HELP: 


‘hee that great bis 


VOLUME Li 


please us, but 
ls The Wood 


Here are 3 of the 19— 
all special designs by 
well-known architects 
—not one can be 
bought 


but all are 
free with our 
nent 


compl 
Volume 28. 


The 3 articles and 2 
planting charts on 
Vines are alone worth 
0 sien oo snowy the 
Stamp it costs to get 
this book. 


Out-of-Door Days Now—Alvo ask for Vol. 35. Cypress Sleeping Porches, &te—7 Designs 


The Cypress “Pergola-Garage” 


This Pergola-Garage is 
AN ADDED SUPPLEMENT 
to the 9th big reprint of 
VOLUME 28 of that home- 
lovers’ guide, counselor 
and impartial friend, the 


Bruen] 


Science 


Monthly. | 
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Volume 98-No.5 


Important to Readers 
Owing to the paper short- 
age, the number of ‘printed 
copies of PopuLaK ScreNCE 
Montuty is limited. To 
insure getting your maga- 
zine regularly, you should 
place a standing order with 
your newsdealer, or send 
us your yearly subseription 
of $3.00, 


CONTENTS 


AERONAUTICS. 


(OUSEKEEPING MADE EASY 


Te Ment the Bales Cra. anaes”) 
‘One See Hata Fea Bs ——s 


INDUSTRIAL PROGRESS 


famous Cypres 

Library. It’: SFR! El 
you write? 
Prope et meee 4 
Siemens Pogues aio Die spe pochiensebee Wn CVPR Se BOTED BOT ONCE ii 
Let our “ALL-ROURD HELPS DEPARTMENT: oe NOU MORE. 
ND ELIS DEPARTMENT, YOU 0 EDSCANE ANS 2 
SOUTHERN CYPRESS MANUFACTURERS’ ASSOCIATION Seta 


ESS AT YOUR LOCAL LUMBER 


COMPLETE SPECIFICATIONS and Full 


WORKING PLANS FREE 


for this cozy, artistic amt practical Hse 


CYPRESS “BUNGALOW B” 


Hf you send your name on a card TODAY to 
HERN CYPRESS MFRS" ASSN. 


Perdido Busting, New Orleans La. ot 
Heard National Bask ide. Jacksonville, Fl 


arwace Sauna Gone 
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ars rr 
ih cl the socond "mont preceding date af 
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HES, Hither, Pretdents WC Wilbon, Vee Prendent, 
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How I Turned Work into Play 
at $200% aWeek 


By David Beach 


The Amazing Story of a Bookkeeper 
Who Without Any Previous Experience 
Learned the One Great Secret of Drawing 
in His Spare Time and Cashed in on it 


“—and—Four times my former salary, 
and my own boss, all for a few hours 
delightful study 

‘Aman was talking to his compa 
in the seat behind me on my hom 
bound train, The cheerful enthusiasm 
of the voice sounded vaguely: familiar, 
T turned to sez who the speaker mig 
be. To my surprise I recognized him 
as Bob Enright, an old friend, whom | 
hhad not seen since we were junior clerks 
toget ims, Foreman & Co, 

"What t, Bob," T asked, 
fas soon as greetings were over, “what is 
this wonderful job of yours?’ Tell 


Bob laughed. “You'll be surprised 
when I tell you, Dave—I am an artist! 
Not another Rembrandt, perhaps—" 


1-5-T—I do some 
of the stuff Sunday news- 
paper maga 
“But, what the dickens, Bob—when 
did you learn how to do it!—What have 
you been doing—studying abroad?” 
“Not a bit of it— 
learned right here in U. 
S.A,, at my own fireside. 
Tt took me only about 
fan hour and a half to 
learn the whole secret. 
Why I drew first ‘blood 
three weeks after [ 
started, and landed this pos 
thon age Jue Ia our 
months Inter! iste. 
initeid ttl you 
can 


AES 
tg ut 
ce 
A Luncheon Talk 
That Changed My 
Whole Life 

beset ne 
ok tic Momma 
a Sean a 
= 


Cartes 
wis arte 


upon he uty 
Xeructed “2” homestudy art 
fouree alone lines never be: 
fore attempted. "Working on 
new iden Mr. Lederer had 
ondensed. the whole fed of commercial art 
nto thirty fascinating lessons, “Fe had boiled 
the whole system of taining down to one great 
Brinciple; “And 20 simple was ie 50 Ingkally 
Erranged that anyone, whether he Ball had 

fas experience or not, could not fall 


the ve 
Sond 
Sut that bookkeeping led to nowhere (T knee 


‘bese thing’ f could do was to get this 
lulcourseand givelt trial, He pointed 


tis) "He told me about the amazing opports 
hits im commertal are. He tad mentor te 
Ihundreds of high salaried positions vacant for 


Jack of trained men. He spake of 

the wonderful fascination a tre 

the short hours. the des 

upwith ren 
Sead, 

Thought it all over 


couldn't tase anything, and. the 


fone and the short of fé was chat 
Trent for Bob's cour. 
A Knock-Out 
Surprise 


‘ice Bot nd soon so hicly. 


"Doabine Thom 


ct exaggerated, 1 
‘One great secret” that 


My, delight and astonish 
sent unen ounde vey 


She fadion ance ey 
tomethemont. 


Sidered my beat work, took 
‘day off from the office and 
Started to ook Yor a 0b, 

Bob gave me names of 
sverat rms, and 4 letter of 
troduction, The. second 


(lace T called ot hired me on 
BeeSipt at $45 9 week! Think 
hiehsod tat only 9 Beioe 


At Last—Real Money 
for Real Work 


Fr nay oy 
rae 
nantes 
etme ge ea 
Bers fe me wee 
ri ead ea i 
ter bien Wt 
eee 
ee fe 


amazing system, drawing ca 
be taught as easly ae anything else 


‘Kad 
‘of fe all in that the course teaches 


‘Everyone wants 19 


ant part afte all 
fel hie wot and this just what you cam do, 
Wei Me" Lederer» great secret 


Don't misunderstand, Tam not praising 
sngoell. The point f this if 1 who never was 
ble to draw at all could achieve this really 
Feruathable success others can do the same. OF 
Beiter and my salary Ss about $10,000 a year 

Bit ses ot yuureel send for the eure and 
tryit out. If you can draw at al you wall prot 


s 


1 Aine d wa oon q 


by et alone ft tha st 
Unlimited: There ie a constantly growing c= 
mand for cartoonats and titra. 
mpportunity to fit youre 
Sci la your spare time for the best paying aid 
tooo ascthating rosso fn he wo 


Five Days Free Trial 


Se want you to erove te yaar own uation 
fiavieemendbus Suive el Mea 


Let Gris 6 
et Gheadoupon at 
Top 


Bept.'b.446, 319 Siath Avenue, New York: 
FREE EXAMINATION COUPON. 


Independent Corporation 
Dept. D.776, 519 Siath Avenue, New York 
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‘Master Draftsmen 
earn handsome sala 


S/S, ‘ies and you can learn 
this paying profession 
by spare time study at 

aM home. No matter what 


you are now doing, this is 

your big chance. Find out 

about it—you incur no obligation— 

no expense by writing. Read below 

about our FREE lesson offer. This les- 
son yours whether you enroll or not. 


Insistent Demand for 
Expert Draftsmen 


paid are the highest in history because trained 

Draftsmen are scarce. Not enough experts to go round. In- 

dustries of all kinds—manufacturers, architects, railroads, 

contractors, electrical works, ete.—need proficient men for theit 

drafting departments, This means big pay for capable men—$60 

50 a week. Look into these opportunities now. Learn how a 
ship will make you the man wanted. 


Start at Good Pay—Win 
Quick Advancement 


the Chicago “Tech method 
will equip you for an important. po 
Petia time,” Yo arn exath 
these experts tne in their own practic 
pare you to rank with craftsmen of long ex 
‘ralning required i men who ait 
raw gh glare 1 yu can 
ech wil give Yo 
‘raining by mail that you we 


Eighteen Practical Courses 


i RR at ay a 
eae usd pe eae eee 
ite se aor ene am cenaz ete ter FREE “7a 

want to know about and we will send interesting catal v rae ‘Steer mate 


SEND NOW : 


‘Train for the big jobs that await you, Be prepared to 
carmlmore money. X Chega "Tech courte pts pou 
ickly in the Righer salaried cliss. No useless delay 


lecome thorough=sell-confident—expert. Which course 
are you interested in? Mark and mail the coupon to-day 


CHICAGO TECHNICAL COLLEGE 


501 Chicas “Tech” Bi 
ny gt pls end tree 


opoeraph 
B Serve NOVELTIES 


5 Contracting Buildings artis ts 
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A Finer 

Typewriter 
ala 

Siair Price 


Pays 
for 


Latest and Finest New Oliver 


Only $4 month, Payments so small_as to average only 
about 13 cents a day, That is our casy payment plan on the Oliver. And you have 
the use of the typewriter while you are paying for it. You may now order direct 
from The Oliver Typewriter Company and get the latest model Oliver at a saving of 
$36 and on payments so easy that you won't miss the money, 


Over a year to pay! 


Was $100 Before the War—Now $64 


A full saving to you of $36 on the famous 
Oliver No. 9—our latest and newest model, 
iat is what our new selling plan makes pos- 
sible. During the war we learned many lessons, 
We found that it was unnecessary to have such 


a vast number of traveling salesmen and so 


many expensive branch houses, We were able 
to discontinue many other superfluous sales 
methods. As a result, $64 now buys the identi- 
cal Oliver formerly priced at $100. 


Try It Free—Send No Money 


Not a cent in advance. No deposit of ary 
kind, No obligation to buy. ‘The coupon is all 
you need send. The Oliver comes to you at our 
isk for five days free trial in your own home. 

Decide for yourself whether you want to 
buy or not. 


Only the Coupon! 


No prespaymnéait 
at our expense and Fi 
the Oliver for free tri 


before requesting a free trial, mark the coupon for the free books, 


mentioned therem. Clip and mail the coupon now, 
Canadian Price, $82 


the OLIVER sroewsiter Gnoeny 


1105 Oliver Typewriter Bldg., Chicago, Ill. 


ined, This i, veal fre trial offer, All 
1 Sou should wish further information 


If you don't want to keep the Oliver, simply 
send it back at our expense. If you do 
agree that it is the finest typewriter, re- 
gardless of price, and want to keep it, 

take a year and a half to pay at the 

easy rate of only $4a month, 


Sree mw, 


Rte 
ffienre tis lta enig 
SPSS Bate Brie gta ts 


A mazing Oppo: wv 
ELEcTricaL IN | 


Thousands of Electrical Experts Needed 


Electricity is King. No other industry in the world 
offers the wonderful chances for big money and quick success 
that the Electrical Industry offers to ambitious today. 
Trained Electrical Experts are needed to fill big paying jobs. 
‘This is truly the electrical age—electricity is rapidly taking 
the place of steam and hand power. Thomas A. Edison says 
Electricity is still in its infancy. So get into it uow. Those 
who get in now are the ones who will cash in big. 


To $150 a Week and More 


Go as high as you like. No limit to salaries in 
Electricity. In the Electrical Industry it is not a question of 
pay, it's a question of trained men— experts 
are needed to fill big jobs as Power Plant Superintendent, 
Chief Electrician, Sub-station Operator, Electrical Inspector 
and hundreds of other positions. Electrical Contractors 
also make big money. There is also big money in con- 
ducting Electrical stores. 


FREE| Learn at Home wisi? 


ve eroe wags, | Lam an authorized Electrical Engineer. 
“ Every student is under my personal instruction assisted 
by an advisory staff of prominent Engineers and 
Electrical Manufacturers. The Wicks Electrical Insti- 
tute is known nationally as the largest and foremost 
school giving home training in Electricity, and its 
licies and methods are highly endorsed by the 
lectrical Industry. Its system of instruction is posi- 
tively “Best by Test,” for its graduates make good. 


BIG BOOK of FREE 


Opportunities 


Let me send you this big book of oppor- 
tunities with my compliments. There 
is no obligation. Find out for your- 

self whats doing in the Electrical 
Industry, You owe it to yourself to investigate. ‘This book 
shows what other ambitious men have done inthis eld and 
‘what you can do. With this wonderfal book Til also send 
eu a gamete alin of ny meted of Hoar sd 
Actual letters from my students and graduates tetlying 12 
‘what my training ‘has done for them. = 


‘lth natn we 


si bs 
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SHIPS AND SHIPBUILDING 
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Freaks 


Tee 
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Bae Halder Componed of Pipe Lengtl 
Sete ee ese 


2 Baling Fustrs tor Reenter Conn 
A Dant"Exp Provects Ot Hole. 

ir Cureats Dry Wer Boots Quick 
‘Siva Reds om Hard Resor Wes, 
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You, Too, Can Learn to Boss This Job! 


“ELECTRICAL EXPERTS” Earn $12 to $30 a Day 
What’s YOUR Future? 


highest salaries, 


and the opportunities for advancement 


a week, 


If for one of these big paying po 


Be an “Electrical Expert” 


—the ” 
-to boss Big Jobs—the jobs that pay 


$3,500 to $10,000 a Year 


for one of these “Big Jobs" by enrolling now for _my earned, quickly-grasped, right-up-to-the- 
minute, Spare-Time Hom wudy Course in Pr cal Electricity 


Age or Lack of Experience No Draw-Back 
z 5 


You don’t have to be a College High School graduate. 
most simple, thorough and successful in 
experience the chance to become, in a v 


But it’s the trained 
—who is picked out to 


"electrical Expert 


0 “Electrical Expert 


I Give You a Real Training 


hicago 


As Chief Engineer of the 
the best positions at the 
Many are now successful 


ikincering Works I know exactly the kind of training a man needs to get 
Hundreds of my students are now earning $3,500 to $10,000. 
1. CONTRACTORS. 


‘me, you, fo, can get into, the “big 
money" elass in electrical m every single penny paid me in tuition if, 
y Deny pai 


when you have finished 


FREE—Electrical | Working Outfit—FREE 


ve each student a Splendid Out of Elec 
Hike, opty ‘ew ith Drag 


rials and Measuring Instruments absolutely 
paper. and many other things that other 
fehools don SAT HOME. You start right in after the first few 
isstons to WORT A YOUR PROFESSION in » practical way 


Get Started Now—Write Me 


Wete me today for my special proposition and receive FREE my wonderful booklet on 
ww To Become rical Expert. 


‘L. L. COOKE, Chief Engineer, 
CHICAGO ENGINEERING WORKS 
Dept. 35 1918 Sunnyside Ave., Chicago, II. Name 


Electricity Means Success 
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Popular Science Monthly, 
225 West 39th Street, 
New York City. 
Gentlemen: 

Please insert the following ad- 
vertisement in the April issue 
under Motion Pictures. 

After testing out the different 
magazines as to drawing 
we find that Popular Science 
Monthly and one other have the 
rest of them out-classed. We in- 
tend to use your magatine regu- 
larly. 

Very truly yours, 
Werser Brorners. 
oe Further Taformation Arent 


ee ee 


Bae Ks 
eho Cees Case ee 
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* WASHINGTON SPEECHES aND LETTERS 
THE TEMPEST 


BALLAD OF READING GAOL 
POEMS - BROWNING 
SHERLOCK HOLMES 
MAN WITHOUT A.COUNTRY 
GREATEST THING INTHE WORLD 
FIFTY BEST POEMS OF ENGLAND 


MIDSUMMER NIGHT'S DREAM 


‘AMD OTHER ESSAYS-THOREAU. 
THE ANCIENT MARINER 


UUNCOLN'S SPEECHES Ano ADDRESSES 
THE HAPPY PRINCE 
BARRACK ROOM BALLADS 


POEMS -~ Si DURNS: 


it) \\ 


a 


| 


FIFTY BEST POEMS of jj 
SALONES ame 
WILL OTHE MILL- STEVENSoK 
THE GOLD BUG 
ENOCH ARDEN 
BAB BALLADS 
LAYS OF ANCIENT ROME 


‘THE RUBALYAT OF OMAR KHAVYAM 
EMERSON’S ESSAYS 
DREAMS 
DE JEKYLL AND M2 HYDE 
COURTSHIP OF MILES STANDISH 
ACHILD'S GARDENOF VERSES 


THE COMING OF ARTHUR 
SHORT STORIES—DE MAUPASSANT 


ryan; ay 


REVOLUTION in publishing! A sensational offer! 
Think of itt Thirty ‘wonderful flexible Rederoft 
bound books for only 82 The greatest books 
ever wrlcanl ‘This toonce ciactty ‘Stat it ysl 
$2.98 for ALL THIRTY—not for ONE—NOT A 
‘T—but $2.98 for the entire set of 30 vol- 
‘no further payments! Each book complete 
TS. Each volume printed in clear, réadable 
nt book paper, and bound in wonderful flexible 


Redcrow 


30 Days Trial 


Just mail coupon, See the books If not better than you 
thought, return them at our expense and you will not be out 
fone penny. erful books of th 

Lead 


Read these wonderful books for a month. ‘Then if not 
send them back and lose no money, Think of bu; 
derful flexible Rederoft bound books for only 8298, 
books to friends instead of greeting cards. Read ai id 
them yourself. Every cultured person must know these authors’ 
works, They are almost equivalent to a college education, 


Tear the Coupon NOW,“ 


Sent.no money. now: Mail coupon and we will send 
the entire 30 volumes at once 


eran 9, 
TS ae oS a 


REND Rm 
SO Al ete, 


Library Corp’n io Sees 
Dept. 825 
354 Fourth Avenue gf 
New York oo 
City f 
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path VASE sia aa St, eval Sew Sey 


Fee see ee 


May, 1921 


Why I Cried 
After the Ceremony 


Two whole months T planned for my, wed- 
dling day. {t'wan to bean saborate church 
Afar with “arches,” bridesmaids aod sweet 
Iitle'ower-gria fob wanted simple cere 
rmonybut I insisted on a church we 


easy il en rm emt 
‘loser, “it will be tne happiest day of my ie.” 


ge fr tap en 
pa eS 
imu ta be selected and. cards to be sent 
Be cay eat i ese 
Ses toa pote eae 
Sireiniond cat 
Ayan or ene far een 
lr ed ett 
wioy that had ‘ever known before. 
See tapi te arty oe 
ee 


A Day I Will Remember 


Forever 
How can 1 deseribe to you the beauty of the 
T ound it whens arrived? 


i tha lowers ung rac 
ance (rom the celling to wal 
oamted fa cluster of ier and the altar was a 


‘mats of many-hed blossonia. The bridesmaids 


Inthelr' Mowing ‘white povns, seemed ainiost 
i Tice’ dowerspitis looked ike 
faltered Howers along the 

carpe was be 


{ieved ‘that there war ‘not the 
world to wish for,” The organist teceived, the 
he, and With iow, deep chord the mellow 
Straiae of" the’ ceiuinphant” wedding ‘march 
en, 


Perhaps it was, the beauty. of, the scene 
Pethape it “wan the strat ‘wedding 
ch Paani wat my over 
impos. At any rater the day of Feea 
nu Raaning waited inary or 
cule, and before realland what 
lng dma an lander. 
tmade’a minke taht at the beta 
‘wedding march, despite: the. weeks ot careful 
Preparation and the day of strict rehearsal 


One Little Mistake—and 
My Joy is Ended 


lated. 1 noticed that the clergy~ 
tian ‘raised fie brows ever to: lightly. The 
din realization of th Wernher twas 
‘making caused a pang of crgret that T had Hot 
‘womewhere, about the blunders to be 
voided at wedding’ ceremonies. “Avhot bles 
Of humiliation surged over me~and with 
won face and trembling pT began the 
tmareh all over again. 


Ie all happened #0 suddenly. In a moment 
le wan overs And Jet that blunder had spotted 
my wedding day! "Everyone had oticed te 
they" couldn't help noticing ft. All my. re 
hhearaing had ‘been is vain, and the event at 
Thad Wwould be the crowning. glory of 
‘ny lle, proved a taserable failure 

Of course, all my friends told me how pretty 
1 looked, and the guests proclaimed my" 
‘ding a tremendous suceessr Dut deep down im 
my heart T knew that they did nor mean it— 
they could not mean it. | had brokes one of 
the fundamental laws of wedding etiquette and 
they ‘would never forget ft. Alter the cere- 
ony that evening I'cried ae though iy heart 
‘would "sreake—and, incidentally. 1 reproached 
tysell for not knowing bet 


read 


I a Book of 
tiquette 
Shay were oe o ha 


After the wedding 


andl 'at home” cards to be sent. 


schety to the ighest letter ofits law 
{he serious breaches of etiquette we we: 
‘almost every day! 

Why, after reading only five pas 
covered that I'actually did not Kosh 


Tntreduce people to. cach other correctly 
‘didn't know whether to say" Mrs Broce, met 
‘Ms Smatk: "or Biss Smith, meet Mrs Bron 


‘a upon ‘being ntrodaced 
tovstand up or remain seated. 
Palscovered, fn fact. that to be 


Bob glanced over the chapter 
called’ Btiquette'at the Dance 
Why, dear." he exclaimed, 


weiter ee ape 
Ey Sas ates 
Be 
Bag cies earch 


Simply.""We read ‘the chapter 
Kogether, Bob ‘and ‘I. and’ se 
found ‘out the correct, way "to 
fk lady to dance and the polite 
find courteous. way tor ber 10 
else it We found out how to 


‘Germany: And ser, here isa chapter 
ette—the very mistake 1 made 

“Oh, Bob, WT had only fad this wonderful 

Book, I would ever have made that blunder!” 


ovat 


Tp be 
be company of brant ind 

ind repect or oneself 
teeth come cea cha 


from your mouth, the cultured way to we a Enger 


fem and utterly ow accord 
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Encyclopedia of Etiquette 
{In Two Comprehensive Volumes 


Sent FREE for Five Days 
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ieee 

Ger. bo 


Pend ee vot act NOW 


Send for yout set of the Kecyclopedla to-day! 
storie yout fiends wid 'your Knowledge of the 
Sorvect Alea todo, uy” write ap wear at al es 
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Paragon Shorthand | ry This Lesson Now| 


I Court Reporting 


Sua 


‘earned the syste ln een bone 


mand 5. MARTIAN HAMLEY 
In Big Corporations 


WALLER, J Sandan 8 


Simple Lessons 


‘OU know how often you have wished 

that you could write shorthand. You 

realized what it meant to busy € 
ecutives and to business beginners—in 
efficiency, advancement and increased 
earning power, 


Butlike thousands of others you dreaded 
the long, weary months of study, the 
memory tax, the mental strain, and the 
high cost, in time and money, of the old 
system 


Now you can have your wish. Because, 
all that you dreaded is done away with i 
the Paragon Method of Shorthand, The 
entire system consists of 


The Paragon Alphabet; 
Twenty-six simple word signs; 
Six prefix abbreviations; 

One general rule for contractions. 


THAT IS ALL, The simple explanations and 
femercses are divided into. seven lessons, cach of 
SEN an pany in one evening Sp il 
tlevelop pleamantly as you make daify use of you 
Aiickly Acquired knowledge 


Thin is the Paragon System. In 7 evenin 
yor hath aly ra a” Seer Jour 
Tertectly simple it i. "Stop right here a 

study the specimen eon athe rah 


Now you know how easy it will be for you to 
learn Paragon and how quickly you will be equipped 
with the great mgdern instrument of Effcwenc 


Thousands of young, ambitious men and women 
who have failed to learn the old, complicated forms 
Of shorthand have Fearned Paragon with ease 


‘They have since become court 
porters, assistants to business heads a 
Gites executives of prominent ‘concerns and i 
Stitwtions. Thousands of grateful letters now in 
‘our files attest these facts.” Those printed at the 
Fett are typical 


Paragon writers are all over the world, in E: 
land, Continental Europe, 

Canada,» South 
Philippine Telands 


Paragon is wed in the ofices of the lay 
firme ans corporations in the workd such as Stat 

GG" ompach, United States Stes) Corporation 
fand the great Railway Systems, 


You have reached the point where you must 
know Shorthand to do yourself justice and com 
pete with others—asa busy executive of as a be- 
Sinner in business 


You know how it is. Two 
rood men apply for a position 
Rone knows shorthand and the 
‘other does not—the shorthand 


Remember how many of the 
biggest mcm in America got their 
start because they could write 
shorthand —Frank . 
George B, Cortelyou, William 
Lorby Jr., Edward Bok and other 
‘men Of highest achievement. 


et 


"Take the ordinary longhand tener ef Bim 
iaste everyting bat the long downstroke and there 
‘wilremain / This isthe Paragon symtnt for 
DL Misalways writen downeand, 

From the longhand leer -£ rub out every 
thing except the upper par—the cinde—a0d p08 
vwilhave the Paragoa E+ 

‘Write this cide at the beginning of / and 
you wil have EA 

‘By letting the circle remain epen twill be a hook, 
asd this hook stende for AL Thus 7 will be 
Ad Add another Aatthe end, thar 7 and you 
fra have pls name, Ade. 

From -F eliminate Ube wiual and Gaal strokes 
‘asd 0. will remala, which the Paragon symbol 
foro. : 

ror the longhand 774, which i» made of 7 
stokes, you use this one horizvatal stoke — 

‘Therefore, + would be Me. 

Now coutipar the  scrot the M,s0 as to add 


Shorthand Writers Wanted 


Soqepator are mete to cei 
pee ena ea thes 
Placa Prrrthre fo sathana meted 
Tree “Radner amen abel ga ek 
SURES ated src Ce tba 


Speed, Simplicity and Accuracy 


are, demanded of the shorthand. sweriee 
Devens With “Paragon "you 


listo trad alter 10 years 


lo addition to the thounade of 
Baaracs 


Siyine pay be mcs 
yl 'theae verns who, 


Independent Corporation 
Dept. 0.775, 319 Strth Avenue, New York 


FREE EXAMINATION COUPON 


Independent Corporation 


Dept. D-I7S, 319 Sinth Avenue, New York 
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Big Money Job orto Have a Business of Your Own 


Factor: 


Endo. Meth 


Plane | 


és 
Kerod Ee 
LS 


ical ape ster soar Crd wt 


, poh io 
feared ers oe 
Electrical Exverts Earn Big Pay 


Quick-Action Adeertisements continued from page 14 


Popular Science Monthty 
Construction 


of Small Alternating 
Current Motors 
By PROF. A. E. WATSON 


This book contains complete instructions 
for building small alternating current motors 
in several sizes. The designs will be found 
in harmoay with those of the very best manu- 
facturers and they can be worked out by the 
amateur for making useful instruments, 

‘Some of the subjects taken up are “ Char- 
acteristic Features of Alternating Current 
Motors,” “Construction of a One-Half 
| Horsepower, Single Phase Induction Motor,” 
| “Procedure in Testing and Using an Alter- 
| nating Current Generator or § 

Motor." Clear, conci 
{ul drawings are featu 


Fully Illustrated, 


Popular Science Monthly 
225 West 39th Street, 


Electric; 
SSancctMtehatrint “Candee! nut”. ie nats 

euhhineering, i i 
In One Year 
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Take Your Choice of 
These Big Paying Jobs 


HO) nted to Sill these big paying jobe in the 
suifeurs ad 
youre to hold hr Yourdont 
weeded. These 


Auto Books (== 


Acton Motors Wa 
6 Volumes Shipped Free ; 


Aoi 
Pnfieering 


Vou. | 


MOTORS. 
ENGINE PARTS 
CARBURETORS: 
VALVES 
WeRICATION 


eania 
og nition: Starting and 
ae Sytem: Shop 


mapon without delay. 


Don’t Send Money Now! 


A205, Chicago, Il 


a 


What Is Nerve Force? 


By PAUL von BOECKMANN: | 


Nerve Specialist and Psycho-Analyst 


\CTLY what Nerve Force is, we do 
fiat know. If we did Know, we would 

Know the Sceret of Life.” We. know 
tie tie generated by: the Nervous System 
through which i travels at a speed greater 
than Hiner pee secon, 1 the Maser 
Force of the Body, the, force that conteo!s 
every heart beat, every breath, the digestion 
Sf every menthiel of lood we tats the action 
Sf every muscle, and the Tife of every cell 
ie eth fre that gives ua course, amon, 
ersonality, character, ‘mental power, and 
Energy the Force that ‘Drives we On, On 
and On, 

Every mental impulse and. every bodily 
act ures upa certain amount of Nerve Force 
Tile expen more Nerve Force’ than the 
system can develop, we necessarily become 
Nerve Bankrupts, aad we then have a con 
dition known ts Neurasthenia, Nervous De- 
bility, ‘Nervous. Prosteation or Nerve. Ex- 
haustion, Since the greatest drain of Nerve 
Forme is by way of the 
bin, it can easily be 
tiniderstood why. mental 
Strain, worry, geet and, 
af ois, ave a the 
reproductive. functions, 
wreck the’ nerves. #0 


ine people out of ten 
meaner and 
‘They think because their 


shake, that their nerves 
fare perfect, Bear in 
mind’ that our nervous 
system consists of two 
reat branches, the E: 

feral and the Internal 
On derangements 


and ailments are due to 
weakness of the Internal 
Nervous System, and 
hot the External Sys 
tem, which mainly 

cerns the external mul 
clos, Note the accom- 


coring to inivill 
a acteristics, but the 
evelopment is usually 
15 Tollows 

First Stage: 
energy and 
that tired. feeli 
‘Second Stage: “Nerv- 
aun. estou 
leplesaness ievitabil: 
ity? decline in sex force: 
lots of hair; nervous indigestion; sour sto 
ach; gas in bowels: constipation: ireq 
‘eart; poor memory: lack of mental ea 
ince: Wiaziness; headacher backache: ne. 

rheumatism, and other pats 
jest Sige? Serious mental disturbances: 
feat; undue worry; melancholia; dangers 
ong dinturbances; wuicial tendencies 
{nd in extreme cases insanity. 

‘only a few of the symptoms mentioned 
apply "to ‘your especially those. ndicating 


‘mental turmoil, you may be sure that your 
nerves are at fault—that you have exhausted 
your Nerve Force. 

T agree with the noted British authority 
on the nerves, Alfred TT. Schofield, M.D., 
the author of rumerous works on the subject, 


Bott. Featst «problem that had 
‘isaing, sole atte ef Amerien oni 
erg thane thc 3 

‘April Tevaen of Physical Culture Megezine. 


sho: “Is my belief thatthe greatest 
Single factor in the maintenance of Health is 
that the nerves must be in order.” 
Hundreds of fwoks have been written by 
Nerve Specialists fatended as a" guide & 
caring for the nerves and restoring ‘nerve 
forces Unfortunately, these books do not 
meet the need of the general public as they 
fe. written im tchoial and compley a 
Euage., I have written a Of-page book en 
titled “Nerve Force,” which fa the simplest 
language explains bundreds of vital points 
regarding the nerves and their ares informa: 
{on every perm should Know. Students of 
the subject, including. physicians, pronounce 
the book the most practical work on the 
subject which bas ever been written. Large 


corporations have tought my book’ by the 
Physicians 


thousands for their employees. 

recommend it to their nervous patients 

fraets from the books h 

i nce in gan 
cy 
root oe 


r 
guarantee omy 
Fesponllalty nd ‘ts 


tmoney PLUS your outlay 
Sl pomtage. "So send for 
sy" boa 


abject 


tgs fort there, 
tained 12 | 


Uphope of ever finding te 
‘Auge ol ty low weight 
Your hock did more 


and calming. 
Before I was bal diy all the tone 

“A physician says: “our book shows you have 
ascientiic and profound knowledge ct the nerves 
‘nd servous poopie. I am Tecommending your | 
Sepa oy tie Sane 

‘prominent lawyer in Ansooia, Con. aay: 

‘Your book saved me {rom a nerves collage, 
such as Thad theee years ago. T now aleep | 
Scundly and am gaining weight.” 1 cam again do 
steal day's work 


| RRS eeisahieeeaiaa ena | 


PAUL yon BOECKMANN 
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FOR RIDING 
AROUND 4 


PAI 


Handreds of Men Needed 
Position GUARANTEED! 
PREPARE fer coating 


profession of Railway Frathic 
Intpection: 

Travel or emain near oe, ome 
thing new "every day. Easy, 
Pleatant, steady work 


Any Man Over 18 Years Old 


‘can put himself into this res 


He profession, ‘Start at’ $110.00 
monthly oF More, expenses paid. 
Earn ‘up. to $250.00" or” $300,00, 


nthlye Te practically your own 
tom “Sethi oicals who ae in 
touch with splendid opportunities 
ahead, oh 


ITPAYS TOBE A RAILWAY 


TRAFFIC INSPECTOR 


Mor any man cap acon in thie 
Postion after ¥ month spe time 
Riidy at home, "No books to buys 
to other expense except moderate 
ice which ie returned. in full If 
pouition is not secured for you. 


YOU TAKE NO RISK: \¥s ver. 


antee you 


Splendid 
Send today, 
I, for free booldet No, 


‘Standard Business Training Institute 


Buffalo, N.Y. 
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Learn at Home! 


Employers everywhere are looking for skilled draftsmen. ‘They are offer- 
ing splendid salaries, and good positions are always open. 


No line offers greater opportunity for advancement. Drafting itself not 
only commands good pay, but it is the first step towards success in Mechan- 
ical or Structural Engineering or Architecture. 


There is an easy delightful way in which you can learn right at home in 
spare time. For 29 years the International Correspondence Schools have 
been giving men and women just the training they need for success in 


as now. 


| 
Let the I. C.$. help you. Choose the work | 
you like best in the coupon below, then mark | 
and mail it today. This doesn't obligate you 
in the least and it will bring you information. | 
| 

| 

| 

| 
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that may start you on a successful career. 
This is your chance. Don't let it slip by. 
Mark and mail this coupon now. 
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Greater production, uniformly satisfactory products, sim- 
plicity of operation—these are the reasons why electric heat 
is dominant in widely diversified industries 


For a ton of steel 
or a tiny tool 


‘LECTRIC heating, for many processes, is now 
the most advantageous method at a manu- 
facturer’s command. It is flexible, economical, 
convenient and certain of results, But probably 
its greatest advantage is its thermal accuracy, 80 
vital in heat treatment. In this respect the elec~ 
tric furnace is supreme; control of temperature 
is absolute and results are completely uniform. 
Biscwic bewtlog ie now Belog used io a wide range of 
todarires, "Bieta rmperi 
Sit bakes foundiy ore a dso vs 
‘Shrinks buge masses of 


tyratry crusher parto—lt givers hard, letcout lato 
‘Stomobilen, 


ives improved working conditions 


‘After ten years of experimenting and 
neers have perfected beating equipm 
Snnealing and earburising. Nome 
fornaces op 10 1800" F., have esta 
equipment as the last word for this type of apparatus, 
Any leading electrical engineer or manufacturer of electric 
farnaces can quickly prove to you the economy and efficiency 
of electric esting. The data complied by G-E engineers 
for many yeara is-also available to iniersoted executive 
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Stunting as a Profession 
Would you do the things described in this article? 


‘ARK CAMPBELL, the sero- 
bat, and I were seated at the 
rooi’s edge of a new twelve- 

story building in lower Broadway, Los 
Angeles. From our position we could 
tee the swirling mass of people on the 
ground below. Since early morning 
they had been there, gazing upward 
and waiting, waiting patiently for the 
airplane behind us to slip off to 
safety—or death, 

Frank Clarke, the stunt pilot who 
was going to fly the airplane, strode 
over. Briefly he stood beside us, 
glowering down at the sea of upturned 
faces, then turned back to his airplane, 
where a mechanic was warming up the 
engin 

‘The crowd below awoke to the fact 
that their long wait was about to be 
rewarded. Arms pointed upward to 
where the wing projected over the 
street. 

“Cameras ready?” shouted the mo- 
tion-picture director through his mega- 
phone, 

“All ready, sir!” came the response. 

‘The dirigible overhead gave a slight 
dip to signify that the cameraman 
aboard her was also in readiness. 

Clarke, jumping into the pilot's 
seat, ran'up his engine to make sure 
that it was mechanically perfect, 
then pulled shut the throttle. The 


By Fred Gilman Jopp 


mechanic kicked out the chocks be- 
neath the wheels and leaped back to 
safety. 

“Ready — cameras!" 
director, 

The dull, droning hum mounted, 
rose, grew rapidly in volume and 
power, the tail snapped into the air; 
and the airplane rolled quickly along 
the ninety-foot wooden runway. Thirty 
feet from the edge of the building, the 
wheels rose free of the roof; then, 
with a sharp jump upward, the air- 
plane took the air like a bird. Soaring 
easily aloft, it banked sharply to the 
right, soomed over a near-by: tower, 


roared the 


and was off to the hangars with the 
grace of a bird. 

Others may flirt with death by 
climbing about an airplane in mid-air, 
but Campbell jumps for an airplane in 
flight. True, he uses a parachute, but 
his stunt is hardly less perilous because 
of that. 

When less than 175 feet from the 
ground, he climbs back upon the tail, 
casts his parachute into the air, and 
Jets go. 

‘The parachute that he uses ix one of 
the best in the world, and the United 
‘States army has contracted for the 
entire output of the factory. It is 


| 


‘Campbell weighs 175 pounds; thus when he: 


treat skill on the part of the pilot is needed in order to balance 


strapped on his back in a 
small pack, A pull of the cord 
fon his left shoulder releases 


‘a small “chute,” whieh in 
turn pulls out the large pa 
chute. Campbell is also 


the only man, living or dead, 
who has ever jumped from 
an airplane to a train and 
back again. 

did this stunt in Califor- 
"he says. “The train and 
airplane were both making a 
speed of eighty-five miles an 
hour, and I made both jumps to 
and from the plane to the train 


Recently Campbell was 
doubling for a motion-picture 
in which he had to fight another 
man on the wings two thousand 
feot in the air. 


His opponent, striving to make the fight 


realistic, struck Campbell with an  honest-to-goodness 


monkey-wrench hi 


jer than he intended, knocking him 


senseless from the wings. He fell one thousand feet before 
he became conscious enough to pull the cord of his “chute.” 
‘The parachute didn’t open until he had dropped six hundred 


feet farther, ‘The rem ‘ning four hundred 
feet to earth was mane in safety, and 
Campbell grinned as he told about it. His 
opinion is that any one can fall to earth 
without losing consciousness. 

Campbell weighs one hundred and sev- 
enty-five pounds, and when he gets out on 
the edge of the lower wing it takes unusually 
fine manipulations of the con- 
trols to keep the airplane bal- 
anced. The slightest. miscaleu- 
lation by Clarke would hurl the 
machine into a tail-spin, mean- 
ing almost certain death at the 
low altitudes in which these 
daredevils work. 

Frank Clarke, the stunt pilot, 
{is twenty years old, and is one 
of the few men who have actu- 
ally taught themselves to fiy. 
In the past three years he has 
lost only six weeks of flying. 


T: 


wel 


Here they are—Clarke, the stunt pilot, on the 
eft; and Campbell, the acrobat, Oa the right 
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This loss was caused by an accident:in 
which he attempted to turn a full loop 
under a trolley wire. A guide wire to 
the trolley pole tore off the left. wings, 
yet he managed to jockey his airplane 
into a vacant lot before it crashed and 
dislocated his shoulder. ‘Thus, you 
see, his title of “flying fool” is well 
earned. He is the first pilot to leave 
the cockpit with a man on one wing 
and to work back upon the tail to fly 
the airplane by operating the rudder 
with his feet and “flipping” the control 
wires by hand. He is the originator of 
airplane changing without a Inder 
and claims the only tail-spin in histo 
coming down tail first. 

Carrying two men on the right wing 
is his latest stunt. And now both 
Campbell and Clarke are figuring on a 
movie contract in which Clarke is 
going to pick up Campbell from 
‘a descending parachute. 

Fora final thrill Clarke leaves 
the ground in a sharp zoom, 
climbs one thousand feet in a 
half circle of the field, then 
descends in a sharp slant to his 
point of take-off with his engine 
full on. Twenty feet from the 
ground he pulls back the ele- 
vators and shoots straight up- 
ward in a two-hundred-foot 
climb. At the peak of this 
climb his airplane is virtually 
motionless. Suddenly it bo- 
gins to slide back upon its tail; 
but the weight of the 'éngine 
pulls the nose downward, and 
‘within a nose dive it straightens 
out three feet above the ground, 
the tail swinging back and 
forth. Kicking the radder 
straight, Clarke drops her to 
earth ina perfect landing. 


The Tractor in the Factory 


RACTORS have found another place to work. They 
are not only useful on the farm, but in the factory as 

Building contractors have also been quick to apply 
the little tractors in hauling work about a large, job. In 


fact, the small gasoline tractor 
is always on the job where there 
is any hard work to be don 
It pulls and tugs loads that 
would require several men to 
move them, 

‘The tractor illustrated is the 
common farm type with the 
engine controls placed in the 
handle. ‘The handle of the fac- 
tory cart is fastened to the back 
of the tractor and the “‘chauf- 
feur” sits on the front of the 
cart holding the tractor handles. 
In this way he guides the little 
train in and out the isles of the 
shop. 

‘The gasoline tractor is offer- 
ing real competition to the 
electrically driven type that has 
come into use during the past 
few years. 


Palverizing Coal on Board the Ship It Feeds 


A BRITISH tramp steamer has recently been equipped pulverising. Even “‘sweepings” may be used when thus 
with an apparatus that handles the coal from bunker reduced. it is claimed that 40 per cent of waste may be 
to furnace, pulverizing the fuel on the way. It has been used without lowering the effectiveness of the coal. 
found inadvisable to grind up the coal on shore, owing to ‘The reduction in the boiler-room staff, with the corre: 
the tendency of pulverized coal to absorb moisture rapidly, sponding saving in wages, is the same as that on board 
ceake badly, and become highly explosive. 

‘The great advantage in the tse of powdered coal liesin many shipping men are welcoming this new method of 
the fact that an inferior quality of Goal may be used in fueling ocean-going ships 
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Ear Books for the Blind 


A great invention that makes it possible to produce 
an entire book on a single phonographic record 


GREAT hu- 
manitarian 
work has 

heen achieved by 

Dr. Max Hers, of 
the University of 
Vienna. Dr. Here, 
who is. almo 
blind, has devel- 
oped aldevice that 
means much -to 
every, sightle: 
person. 

Acoimplecepho- 
nographi: edition 
of Shakespeare 
may soon be avail- 
able for sightless 
people at a cost of 
fifty cents. The 
records necessary for this reproduction. 
could easily be placed in the pocket, 
and the machine for their reprodue- 
tion, which is a miniature phonograph, 
could almost be placed in a biscuit-box. 

Imagine the contents of a novel 
placed on a small phonograph record 
measuring about eight inches in diam- 
eter! Such a record could be manu- 

factured for two or three cents. A 

ingle record would offer hours of 
imusement for a blind person. 

‘The application of a novel principle 
has made Dr. Here's “typophonia” 
possible. Vocal sounds are not re- 
corded, because the recording of such 
sound requires too much space. The 
twelve-inch phonograph record in use 
to-day conta! for the registra~ 
tion of comparatively few 
words. Dr. Hers has not resorted to 
the spoken word. In its place, he has 
brought, into use a new telegraphic 
alphabet made up entirely of various 
combinations of dots. ‘The Morse 
telegraph code is made up of dots and 
dashes, the dash being a prolonged 


By Raymond Francis Yates 


‘The electrical apparatus that transfers the characters from a perforated 
tape to a wax record that is later Used as a duplicating master record. 
Dr. Herz is shown at the left 


sound, while the dot js a much shorter * 


interval. In the typophonia alphabet 
no use is made of the dash. Dr. Herz 
uses two or more dots instead. ‘These 
‘are grouped closely 80 as to follow one 
another in rapid succession. The result 
islike a number of dots slurred. This 
device greatly simplifies the alphabet 
and makes it possible to record more 
words, 

The typophonia record is prepared 
in a very interesting manner. It was 
in the system of recording that Dr. 
Herz was confronted with a problem 
that taxed his ingenuity. Fortunately, 
he had » faithful assistant who helped 
him to carry out the details. 

To translate a book into the typo- 
phonia code, a paper tape is first pre- 
pared. The preparation of this tape is, 
strictly mechanical. It passes through 
1 perforating machine that is operated 
by a trained typophonist. ‘The oper- 
ator strikes off the typophonia charac- 
ters with a mechanical telegraph-ke 
Acutting device responds to the manip- 
ulation of the key, and produces corre- 
sponding perforations in the tape. 

An ingenious apparatus has been 
developed to transferthesubject matter 
from the paper tape to an impression- 
able wax record. The perforated tape 
moves between two electrical contacts, 
which meet when a hole in the tape is, 
reached. ‘The meeting of the contacts 
closes an electric circuit, and this 
causes a properly regulated current 
to surge through an electromagnet 
mounted over the slowly revolving 
wax record. The current passing 
through the electromagnet moves a 
recording needle that is in contact 
with the revolving record. ‘The move- 
ment of the needle is recorded as a 
dot, or a series of dots, upon the record. 
‘The tape rushes along at a compava- 


“ 


tively high speed, 
while the record 
revolves slowly. 
Many hundreds 
of yards of tape 
are required to fill 
even a small rec- 
ord. 

‘When the re- 
cording process 
has been com- 
pleted, the record 
is powdered with 
graphite to render 
its surface con 
ducting. It is 
then hung in an 
electrolytic bath, 
and metal is de- 
posited on its sur- 
face. In this way an exact reproduc 
tion’ of the wax record is made in 
metal. The metal record is the master 
record, and, by the use of a hydraulic 
press and hot wax, as many duplicate 
records as are desired may be made. 

‘The reproducing machine that ren- 
ders the subject matter on the records 
audible is a phonograph of special de- 
sign. No spring or electric motor is 
used to turn the record. ‘This is done 
by hand at a slow rate. ‘The needle 
moves over the record at 
a fraction of an inch i 
speed can be regulated to suit the 
reading capacity of the user. ‘The 
hands of the user turn a wheel mounted 
horizontally underneath the turntable 
carrying the record. This wheel is 
geared to the turntable through a train 
of gears with the proper ratio. 

Unfortunately, the typophonia is 
not yet available for general distri- 
bution. It is Dr. Herz's aim to in- 


terest a philanthropist who will finance 
‘the manufacture of the device and 
‘ell it at cnet 


May, 1921 


Water Starts Radio Alarm 


'N recent years the fire hazard in factories has 

been greatly reduced by the use of sprinkling 
systems. The water is started by automatic 
valves that are normally kept closed by a plug 
mace with an alloy having a low melting-point, 
When this is heated slightly, the alloy melts and 
allows the water to flow. Fire is thus quenched, 
but valuable goods may be damaged by the water. 

Radiotelegraphy is going to find another use in 
preventing such damage. William Dubilier, of 
New York city, has solved the problem by’ an 
ingenious application of radio. He would install a 
small radio-sending outfit in each factory, so 
arranged that it would automatically send a 
warning signal when the sprinkler started to 
function during the night. ‘The signal would be 
received by a central station, and a messenger 
would be despatched to turn off the water. 

When the water starts to flow in the pipe, a 


special device closes an electrical circuit, which in 
turn sets in motion an automatic sending appa- 
ratus, ‘This automatic sender con- 

trols a small radio outfit, and when 
the system is disturbed, radio sig- 
nals are immediately sent out, 


Th 


Water flowing in the sprinkler system causes a 
radio outfit to call help from a central station 


‘The disorderly nerve that causes 
the diaphragm to contract may 
quieted by pressure on th 

fifth cervicular nerve 


Hiccoughs—the Cause 
and Cure 


ITHOUT warning you are 

tacked by hiccoughs. Per- 
haps you try holding your breath— 
or looking at the ceiling while you 
swallow desperately. ‘There are 
many other hiccough “cures,” but 


The radio equip. 
ment ‘used to. call 
fauistance. Water 


passing through a few of them get at the heart of the 
Valve operates the trouble. 
Fadio outtie 


A hiccough is caused by the spas- 
modie contraction of the diaphragm, 
accompanied by the closing of the 
glottis. As the air rushes up, the epiglottis drops; and 
the resulting noise is the hiccough. Dr. Copeland, 
Health Commissioner of New York city, suggests that 
if you prevent the contraction of the diaphragm you 
will usually prevent the hiccoughs. You press your 
fingers under the victim's floating ribs, in the manner 
shown by Dr. Copeland in the picture above, In that 
way you reach the diaphragm. 

Some months ago New York city experienced a mild 
epidemic of hiccoughs, which explains Dr. Copeland’ 
interest in its cure. 

Now comes the question—what causes the diaphragm 
to contract? The agitation of a nerve connected with it. 
When a man has drunk too much alcohol, for instance, 
this nerve becomes poisoned, and hiccoughs result. 


Reviving Dead Tennis-Balls with a Pump 


HERE is one thing that will 

bring a dead tennis-ball back to 
life—air. But how can air be in- 
jected into a tennis-ball so that it will 
‘stay there? By means of an instru- 
ment that looks and acts like a hypo- 
dermic syringe. 

‘The tennis-ball itself must be 
specially made. Before the felt cover 
is placed around the inside rubber 

a small lump of soft rubber is 
attached to the inner surface of the 
ball. 

‘The needle of the syringe is in- 
serted at this spot, and the handle is 


pushed down. In this manner the 
rubber ball is given the proper degree 
of inflation. When the needle is 
withdrawn, ‘the air pressure within 
causes the soft rubber to cloge over 
the hole. Next the felt cover is ad- 
justed and a dot or small cross on the 
cover marks the spot whére the 
needle was injected. 

‘After the ball has been in.use awhile 
fit loses some of its resiliency and 
needs an additional charge of air. 
What then? You insert the needle 
at the marked spot and push the 
handle. 
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6 NEW MEXICOS 


One Cloud’s Energy Equal to that of Six Battleships 


If the energy that is stored in clouds could by any 10,000 feet in diameter, would be equal to some 
‘condensed. 


loud 5000 feet above the ground, and measuring sources of power 
6 
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Every Cloud Is a Power House 


HE mass of a great thunderhead 

drifting across the sky, illuminated 
by frequent flashes of lightning, car- 
ries within itself an immense amount 
of energy, or power to do work. If all 
that energy could be converted into a 
usable form, we should have at our 
service a new source of power. 

How can there be great weight and 
power where material is so light that it 
ean remain suspended in the air? A 
cloud is indeed a mass of material so 
light that it floats in the atmospheric 
ocean, an “iceberg” of vapor wholly 
suspended and submerged in the air. 
Nevertheless, its particles were put 
there by the expenditure of energy, 
and the force capable of lifting the 
weight of the material of the cloud has 
put into the mass just exactly that 
much power to do work. 


What a Thunderhead Weighs 


Consider a mass of vapor five thou- 
sand feet above the ground reaching 
fifteen thousand feet skyward and 
‘measuring ten thousand feet in diam- 
eter. It is not a mass of exactly 
eylindrieal form, but irregular, and 
dome-shaped or “mushroomed” on 
the top. 

For convenience may _con- 
sider the cloud as a gigantic block 
having a square base and oblong sides. 
‘The volume of such a mass would then 
be two thousand billion cubic feet. 
‘This is not u mass too great for a 
thunderhead. Some clouds are larger, 
and others scattered smaller masses 
that on the whole, would surpass our 
example in size. 

‘The warm air drank in the moisture 
evaporated from land und sea. The 
surrounding pressure of cooler air 


How 


‘ORKING from the outside in, 

when studying a tree's growth, 
the bark is the first consideration. It 
is of a corky nature and is composed of 
dry dead leaves. The bark protects 
the tree against evaporation and out- 
side injury. 

Beneath the outer bark is the inner 
bark, which is soft and moist. It 
carries the food that is prepared by the 
leaves to all parts of the tree. Very 
gradually, this inner bark becomes the 
outer bark. 

‘The next layer, known as the cam- 
bium, is where the actual growth of 
the tree takes place. It is a thin layer 
of living cells that divide and sub- 
divide, forming on the inside wood 
and on the outside bark. 

‘Below the cambium we find sap- 
wood, which carries sap from the roots 
to the leaves. Heartwood composes 
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caused the warm mass to ascend like a 
hot-air balloon. You can see these 
thunderheads mounting skyward on a 
warm summer day. The rising speed 
averages more than one hundred feet a 
minute, and is gradually reduced as 
the top of the cloud reaches the point 
where it is cooled to the degree of the 
surrounding air. 


moisture out of the heated air, and, in 
the form of minute globules’ formed 
on dust nuclei, it drifts in the 
currents. 

The cloud assumes various shapes as 
the transition takes place. Often the 
top of the thunderhead bursts out in 
surprisingly beautiful mushroom forms 
and stands in the sky like a vaporous 
toadstool reared in an interval of a 
few minutes as if by magic. 

‘The rising atmosphere really cools 
by the work of expansion, and this 
‘occurs as the pressure decreases. 

But within the cloud violent forces 
are at work. The pressure of sur- 
rounding cooler bodies of air rush into 
the forming mass with the strength of 
ahurricane. The globules of water are 
‘massed together into drops of rain, and 
these are hurled upward with the cur- 
rents. Sometimes they are carried 
high into the region of freezing tem- 
perature and are congealed into ice. 
‘The lumps of ice fall, and then asevere 
hailstorm descends beneath the thun- 
derhead. 

‘The friction resulting between the 
violent elements of disturbance pro- 
duces fields of static electricity and 
lightning flashes from point to point in 
id. Hence the name “thunder- 

It is thought that the elec- 


trical energy is due to the separation 
or rupture of the raindrops them- 
selves. 

Assuming the cloud to be composed 
of water vapor to the point of satura- 
tion at freezing, the total weight of the 
condensed cloud would be about 
200,491 tons, A battleship the size of 
the Jowa displaces 43,000 tons of 
water. The cloud then would have the 
displacement of four ships the size of 
the fowa. If all of the water in such a 
cloud were suddenly precipitated upon 
the ground, imagine the fury of the 
cloudburst. 


Tons of Moisture Lifted 


This vast amount of water would 
normally be spread over an area 
nearly two miles square. But imagine 
the deluge if all of the water in 
the cloud could be converted into a 
single channel and poured as through 
a funnel on one small spot upon the 
landscape! 

Tt is interesting to conceive of the 
subtle force of nature that ean lift this 
huge load of material to the height of 
the cloud. Working against gravity, 
the sun through its warmth evaporates 
the moisture from land and sea, and 
without the aid of man is able to lift 
tons of invisible moisture 
every square mile of the 
surface, 

Here, then, is an inexhaustible 
source of energy, if we could but har- 
ness it. Only that part of the water 
that collects upon high places, moun- 
tain basins and plateaus, are we able 
to use. The waterfalls from the 
clouds offer unheard-of opportunities 
which are yet far beyond the reach of 


to Tell the Age of a Tree 


SAPWOOD OUTER AND 


the next layer in most trees, though 
not every tree has heartwood, 

In the very heart of the tree is the 
pith, around which the first. woody. 
growth is formed. From this heart of 
pith extend rays, connecting the pith 
‘with the various layers of wood and 
the bark, and also storing up food. 

Each season's growth is known as an 
annual ring. Count these rings and 
you have the age of the tree. 

It is important, particularly in the 
United States, that the owners of land 
containing an appreciable number of 
trees should become familiar with the 
various species—their value as lumber 
or for shade, also the age at which it is 
best to chop them down. And it is 
well to remember that for every tree 
that is chopped down another one, or 
‘even more than one, should be planted 
for the use of those who come after. 


Every beaver dam, it has been estimated, costs the state 
cainety dollars, the beavers destroying valuable trees to 
cearry on their work 


Why Beavers Must Go 


1X years ago there was no sign of beavers in the 

‘Adirondacks, Today the forest is full of them and 
their work is everywhere. This comes as a result of 
restocking the Adirondacks with thirty-four beavers in 
1906 and 1907. There are from ten to twenty thousand 
dam-builders in almost every watercourse and lake, 

Rangers of the Conservation Commission of New 
York state have inspected 587 dams, which flood 8681 
acres of forest land, covering with water $51,425 worth 
of valuable timber. It is estimated that every beaver 
dam costs the state ninety dollars. ‘The destruction 
will increase rapidly. The beavers cut birch, poplar, 
cherry, and other trees, many 
of which are a foot or more in 
diameter. ‘They girdle and kill 
many larger ones and flood 
many acres, thus drowning the 
roots of priceless timber, es- 
pecially pine, spruce, and’ bal- 
sain. 

Something must be done to 
curb the destruction. This will 
probably be accomplished by 
means of an open trapping 
season next year. It is inter- 
esting to remember that when 
the white man came there must 
have been more than a million 
beavers, for the simple mind of 
the redskin associated the 
beaver with the ereation of the 
world and revered the creature 
too much to kill it. 

The invention of the steel 
trap about 1794, and the use of 
castoreum as a’ bait, together 
with the great demand for 
beaver hats in that period, took 
a terrible toll of animals. By 
1895 there were probably not 
more than five beavers in all 
New York state. 

‘Then in 1895 the legislature 
of the state protected beavers 
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Removing Ashes with Steam 


A STREAM of steam, moving with sufficient velodty, 
vill carry considerable solid matter along with it. 
In this respect it acts exactly like air. An ash-conveyor 
that is nothing more nor less than a heavy pipe with 
steam flowing through it, is now in use. This pipe runs 
under the ash-pits, and the ashes are dumped directly into 
this. The steam, traveling at high velocity, whisks the 
ashes away, carrying them to a hopper outside. ‘The 
ashes are emptied from the hopper directly into the 
trucks that carry them aw 

This is a quick, dustless, inexpensive operation. Ashes 
are very abrasive, and machinery used to handle them 

does not last long. 

‘By the wheelbarrow method, 
a man may load and wheel 
approximately 200 pounds of 
ashes a distance of 100 feet in 
five minutes; 2400 pounds an 
hour; 934 tons in an eight- 
hour day. With the steam- 
Jet conveyor the same un- 
‘skilled laborer will move the 
same tonnage of ash in one and 
‘one half hours, 


‘A steam pipe passes under the ash-pits and the steam 
carries away the ashes, depositing them in a hopper 
‘outaide the boller-room 


As Substantial as the Pyramids 


OTHING is more unsightly than a huge struc- 
AN ture of corrugated iron. At Ishpemi 
Michigan, there were two such monstrosities in the 

shape of shaft-houses belonging 
to an iron company, and their 

appearance became worse and 
worse, until it was very plain 
that something must be done 
about it. 

Work had to be continued 
while reconstruction was going 
on, 

Tt was decided that the 
best way to accomplish the re- 
form was by concreting the 
shafts. ‘The concreting started 

the summer, but cold weather 
set in before it was completed, 
and the sand and cement had to 
be heated before it was poured, 
‘Then the forms were allowed to 
stand until spring. 

‘The result was entirely satis- 
factory. ‘The two shafts, which 
are lorated conspicuously on 
hill, at a distance strangely 
resemble the Pyramids. Head- 
frames of this character are 
more cheaply constructed than 
are steel frames, and the up- 
keep is comparatively low. 
There are no bolts to be kept 


by law, and a few years later 
their homes and dams as well. 


tight and of course no painting 
is necessary. 
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What Is Johnny Coulon’s Secret? 


All the strong men of France have tried in vain to lift him 


OHNNY COULON is still an w 

solved mystery. When he wills 
hot “all the kin; ean lift him 
from the ground — chs only 
‘one hundred and eight pounds. 

These are the regulations that 
Johnny demands before he will allow 
‘a strong man to tackle him: the strong 
man must face him, stand at arm's 
Tength, and then take hold of hi 
above the hips and yet below the ribs. 
Johnny, 1 meantime, stands 
firmly and erect on the floor, and 
places one or two fingers of his right 
hand on the left side of his opponent's 
neck over the carotid artery; with his 
left hand he touches the pulse of his 
opponent's right hand, 

Can he be lifted? Not by the very 
strongest man in France—unless he 
wishes it. ‘Then, without visibly mov- 
ing or changing his position in the 
Teast, he allows himself to be lifted 
high in the air, 

Ts the cause of this strange power 
payehical or physical? Physici 
selentists, and psychoanalysts have 
watched Johnny repeat this perform- 
ance in Paris until his sides have be- 
come painfully bruised and grazed; his 
doctor has ordered him to stop. And 
till they do not understand him. 
Coulon himself nays that by his cont 
he stirs a certain nerve fluid th 
makes his opponent powerless. ‘The 
earned men who are studying the 
problem do not believe this. 

All kinds of experiments hi 
conducted in an effort to solve the 
mystery, ‘Thinking that perhaps the 
center of gravity of either Coulon oF 


been 


How Music Is Produced from 


© to the tool-box and get your 

ww, Perhaps it is a musical one! 
And there is no sound sweeter than 
that which ean be drawn from the 
right kind of saw. How do you play 
it? Ford Hanford, the man who dis- 
covered the saw’s musical powers, tells, 
us its secrets. 

When he wishes to play, he sis 
down, crosses his legs, and places the 
handle end of the saw between them. 
‘With his left hand he firmly grasps the 
outer end of the saw, so that he is able 
to bend it at will. Next he gives the 
saw a sharp blow with a felt-covered 
hammer—and then the music starts. 
‘The blow makes the saw vibrate with 
a tone that suggests that of a tuning- 
fork. By bending the saw and chang- 
ing the curvature, he produces other 
tones after a blow has been struck and 
the saw is still vibrating. As long as 
the original vibration lasts he is able 
to play a phrase by bending the saw 


‘ist pulse, and remains immoval 


his opponent was displaced, Professor 
Charles Nordmann asked Coulon to 
remove his fingers from his opponent's 
neck and to lean first backward and 
then forward. In both cases he was 
easily lifted. 

Next a chain of three men tackled 
him. Coulon touched the first and 
third on the neck and pulse, while the 
middle man tried to lift him. Both 


By holding the ends of the saw firmly 
‘and hitting ita sharp blow with a felt 
hammer, vibrations result that catise 
‘the saw to pour forth music 


2 


end men touched the middle man on 
‘the wrist—but Johnny could not be 
moved. Yet, when Coulon placed his 
fingers on the neck and pulse of a 
strong man who attempted to lift a 
man other than Coulon, he had no 
power over the strong man, 

‘There were found to be several con- 
ditions under which Coulon’s power 
diminished—if his fingers were wet, if 
his feet were not flat on the floor, or if 
a piece of paper were placed between 
Coulon’s fingers and his opponent's 
neck and wrist. 


some physiological and psychological 
force. It is not like an electric current. 
or like any other force known to 
physiologists. 

When Houdini, the great American 
strong man, was asked what he 
thought of the Coulon 
fervently: “It’s hoku 
that Coulon is playing trieks on the 
French scientists. “It's the principle 
of the fulerum,” said he; “a matter of 
leverage.” Coulon is in stable equi- 
librium and his subject isn’t. Coulon 
keeps his subject at arm's length to get 
the best advantage of the leverage. 
“Purthermore,” says Houdini 
edly, “the trick has been played be- 
fore.” 

This is true. ‘There was Lulu Hurst, 
and then Annie Abbot. Both of them 
were vaudeville performers who did 
the same thing. Miss Abbot, we find, 
‘weighed ninety-three pounds, yet she 
challenged the men in her audiences 
to lift her. 


a Saw 


into different positions. It took hours 
of practice to obtain satisfactory tones. 

He sits on the stage of a New York 
theater and, with his part 


‘The saw he uses was not specially 


made; he selected it in a hardware 
store after trying out several of them. 
‘The musie it gives is loud enough to 
reach every corner of the theater. 

‘A bass viol bow well resined, Mr. 
Hanford finds, will produce ‘even 
better music than the hammer. He 
draws it swiftly across the smooth edge 
of the saw, repeating the process 
whenever the vibrations die down. 
‘The incredulous think that Mr. Han- 
ford produces the music by means of 
an instrument placed in his mouth. 
‘He has perfect control over the saw, 
but says that his left hand soon be- 
comes tired because of the strain to 
which it is subjecte3. 
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Revolutionizing the Glass-Blowing Industry 


The change from lung power to machine in the 
ancient art of glass-making reads like a romance 


N 1894 a man stood on a chair with 

a glass-blower’s pipe in his hands, 

the lower end of which rested ina 
bowl of molten glass. He was trying 
to prove to a second man that glass 
blowing by machine was possible. As 
he blew into the cold end of the pipe, 
he lifted it, causing a cylindrically 
shaped bubble to form at the opposite 
end. The other man promised 10 
supply the money necessary to de- 
velop the machine. An industrial 
romance had its birth. 

John Lubbers was the man on the 
chair, He showed the world how to 
make window-glass by machine. He 
created a new art from the hopeless 
debris of an old one—that of producing 
glass by hand. and lung. James A. 
Chambers, president of a glass eom- 
pany, was the man who had faith in 
Lubbers’ ideas. Before Chambers met 
Lubbers he had made a comfortable 
fortune in the glass business. He was 
the first man to introduce the Belgian 
tank lass furnace into the United 
States, 

Lubbers was a glass-flaitener by 
trade and an experimenter of the most 
persevering type. Some people would 
call him a genius. ‘The simple truth is 
that he worked, worked, worked. He 
‘was #0 obsessed with his idea that of 
manufacturing window-glass by ma- 
chine—that he did not have time to 
think about failure, 


Making Window-Glass the Old Way 


‘The history of making window-glass 
has no authentic beginning. ‘The 
yellow pages of a book published in 
1639 tell how the art was practised 
before that date. There were few 
changes made during the passing cen- 
turies. It remained for John Lubbers 
to blaze the new trail. 

In the old process of blowing win- 
dow-glass cylinders by hand, the work- 
er takes a long wrought-iron pipe with 
a bell-shaped opening at one end and a 
plastic mass of hot glass attached to it. 
He blows with his mouth into the 
opposite end of the pipe, and by 
careful, manipulation causes a glass 
cylinder to form. By reheating this 
glass bubble and continuing the blow- 
ing, a cylinder is finally produced that 
may be as long as seventy inches with 
a diameter of twenty inches. When 
the cylinder has cooled, it is broken 
away from the pipe, and a erack is 
produced along its entire length, so 
that it will flatten out when it is 
placed in a suitably heated furnace. 
Cooling, polishing, and a few other 
minor operations bring the flattened 


By Raymond Francis Yates 


glass to a marketable condition, 
This is the old process. 

By this time, probably, you have 
figured out 2 method of blowing glass 
eylinders by machine. Just attach an 
air-pump to the end of the pipe and 
blow the glass bubble by compressed 
air. Why didn't somebody think of 
this before? The fact is, many people 
had thought of it before, but they did 
not realize the obstacles that stood in 
the way. 

‘When Lubbers stood on the chair 
showing James Chambers how glass 
cylinders could be blown by machine, 
he promised to be doing it in this way 
within three months’ time, Ten years 
later he had assembled a machine that 
gave some promise of success. By 
that time nearly three million dollars 
had been spent in experimenting. 

‘A powerful union of glass-blowers 
at one time controlled glass manu- 
facture in this country. They dictated 
their hours, wages, and output. Their 
organization was so strong that no 
one could learn the trade unless he had 
a relative who was in the work. 

The glass-blowers’ union heard of 
Lubbers’ work. His life was in con- 
stant danger. But Lubbers was not a 
coward, and he vowed that the union 
should not stand in the path of 
Progress. 

James Chambers formed a company 
to carry on the experimental work. 
John Lubbers, the uneducated lass 
flattener, rolled up his sleeves and 
went to work on one of the most per- 
plexing problems that hus ever en- 
gaged an inventor. He little realized 
what faced him; nor did Chambers 
know that it was going to lead him to 
financial ruin. ‘Their greatest asset 
was faith. 

‘An experimental plant was built at 
Allegheny, Pennsylvania. Lubbers was 
in his glory—he was striking into the 
unknown with nothing to guide him, 
Three months slipped by. Then six 
months. His promise of success with- 
in three months came to nothing. 

The first machine was crude. The 
ordinary. glass-blowing pipe was em- 
ployed. This was hung vertically over 
& pot containing the molten glass, and 
at the upper end of the pipe a hose 
was attached through which a stream 
of low-pressure air was forced. The 
pipe traveled slowly upward as the 
slass cylinder became larger. 

Commercially, this machine was ab- 
solutely impossible. It was found that 
cylinders could not be blown any 
larger by this method than by hand 


and mouth, and those that were blown 
were worthless. They were thick on 
one side and thin on the other. Cooling 
strains also developed in the glass as 
it passed from the liquid to the solid 
state, so that ‘t was abnormally 
brittle. The outer surface of the 
glass, which was in contact with the 
air, would cool by radiation before the 
inside had set. This hard crust of 
glass on the outside prevented the 
natural process of expansion when the 
inside cooled, causing molecular strain 
that made the glass very sensitive, 

‘The cylinders were not only blown 
“thick and thin," but they were also 
blown in a corfugated fashion. ‘There 
was a breathing effect within the 
cylinder that caused this; but at the 
time that was not known. 

Poor Lubbers was beset with many 
other discouraging difficulties. Taking 
care of the glass that remained in the 
pot after drawing a cylinder was a 
baffling problem.” The bath of glass 
had to be melted to a perfectly uni- 
form temperature before it could be 
drawn successfully. ‘To remelt the 
glass in the pot took time, 


The Patience of Job 


Lubbers was a patient man, One 
by one, he overcame the obstacles. 
Little by little, his experiments pointed 
‘out the right path. It was found that 
the air forced into the cylinder had to 
be kept at a uniform pressure.” A small 
hand-valve was fitted to the apparatus, 
and the air supply was gradually regu: 
lated as the cylinder was drawn. The 
results of this makeshift were lament- 
ably bad. Valves of every type were 
used, but the regulation was entirely 
too ‘coarse, Finally an automatic 
valve was developed that effectively 
increased the pressure of the air ay 
the cylinder became larger. 

The corrugations remained in the 
cylinders despite the perfect. regula- 
tion of the air. Lubbers, who was not 
‘a scientific map, could not determine 
the cause. After six years of experi- 
ment, the mystery remained un- 
solved. Lubbers placed a vent-hole 
in the closed-air system, so that the 
excess air could escape. This was a 
master stroke: it worked like a charm, 
‘The corrugations were entirely elimi 
nated. The art of blowing windor 
glass by machine was brought from a 
bare possibility to a fairly practical 
stage. 

By the use of a suitable shield, which 
protected the glass bath, and a small 
refractory ring that floated on the 
surface and through which the glass 


the proper rat 
between the volume of compressed air admitted and the which is later cut up into the standard sizes 
sa 
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In the older process of window-glass manufacture, glass blowers place a “bait” on the end of a blow-pipe, and by 
ind 


blowing with'the mouth they produce a cylinder about four feet long. This work is so slow that the c) 
must be reheated several times before it reaches manimum sise 


was drawn, the process was brought 
another step toward success. 
Chambers exhausted himself finan- 
lly. He had spent two hundred and 
fifty thousand dollars, and at. tl 
time called in some business associates. 
‘The work went on until 1901. At the 
end of this period a million dollars 
had been invested. Were the exper 
menters discouraged? — Not at all. 
‘They decided to discontinue the ex- 
periments at Allegheny, and lease a 
larger plant at Alexandria, Indiana, 
where the work would be carried on 
approximately a commereial scale. 


Success Slowly Approaches 


Tt was ut this time that Lubbers 
found it necessary to give three dif- 
ferent speeds to the upward travel of 
the crosshead that carried the blow- 
pipe. In blowing larger cylinders, the 
glass at the bottom started to cool ap- 
preciably at the end of the draw. To 
compensate for this, three different 
speeds were used, so that a cylinder of 
uniform longitudinal thickness would 
be produced. 

‘The speed was finally brought un- 
der control by the employment of a 
magnetic clutch on the hoist that 
lifted the crosshead. 

But the struggle was not yet over. 
‘Thick and thin cylinders were still 
being drawn, and no one knew why 
‘The time required between the drawing 
of cylinders was too great, and the 
process could not be brought to a 


commercial basis until this difficulty 
was eliminated, 

One of Lubbers’ helpers, a man 
named Thornburg, invented ‘and pat- 
ented what has become known as a 
‘double reversible pot.” This was 
really two pots arranged back to 
back, just as if we put two dishpans 
together, bottom to bottom. Molten 
glass was ladled into the upper pot, 
and the cylinder drawn: then the pot 
was turned over and fresh glass ladled 
into the upper one, while the one pre- 
viously used was exposed to the hei 
of the furnace underneath. In this way 
the glass left in the pot after a draw 
‘was completely melted out and the 
operation made continuous. 

In 1903 it was decided to abandon 
the plant at Alexandria and start 
anew at Gas City, Pennsylvani 

After Chambers had spent his Inst 
dollar in the work, a powerful com- 
bination of glass manufacturers took 
control. The experiments were carried 
fon as secretly as possible, but mem- 
bers of the glass union heard of them. 
Realizing that their control of the 
industry was jeopardized, they left 
their jobs and went into the emplo: 
of companies that were not financing 
the new process. 

‘The glass combination did not close 
down its new plant. They went ahead 
and installed machines that were pro- 
ducing 80 per cent waste! Sheer in- 
dustrial bullheadedness. A number of 
plants were equipped with 20 per cent 
efficient machines, and the work went. 


on. Lubbers ate, slept, and thought 
in the glass plant. 


Like Pouring Money Down a Hole 


‘Two or three thousand dollars 
were lost every day. One veteran 
lass manufacturer, whose invest 
ments ran into the huridreds of thei 
sands, declared he would sell his in- 
‘terest for a square meal, 

Lubbers was almost at his wits’ end, 
Perfect cylinders were drawn merely’ 
by chance, 

‘The real trouble was a difference in, 
surface tension brought about by 
slightly different temperatures in_va~ 
rious parts of the bath. “Lubbers knew 
nothing about surface tension. He 
had a watchful eye, however, and 
noticed that the cylinder usually’ 
traveled over the surface of the "bath; 
as it was being drawn. He finally, hit 
upon the simple idea of initially,'ad- 
justing the bait to the one side of the 
bath in the opposite direction to that 
in which the cylinder was traveling. 
The impossible happened. A. succes 
sion of perfect cylinders was drawn. 

Lubbers had conquered. Develop- 
ment work went on rapidly. In 1906 
the glass combination actually began 
to make money. Its books showed a 
net profit of forty thousand dollars. 
‘Today two thirds of the glass manu- 
factured {s made by machine. 

Cylinders blown by hand reich 
seventy inches; blown by machine 
they reach forty feet! 
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‘This diagram shows z 
‘We speak into the receiver, and the is connected to a powerful 
: through the telephone radi ‘equipment. The person 
exchange to the radiophone station, at the other end of the “line” can 
‘which may be miles away. Fr speak into the 

‘point the voice is hurled into be heard at the opposite end, whether 
space. The home he be in Hongkong 


Catching the Eye to 
Advertise Hair-Cuts 


LIBRE is # new adaptation of the 
barbers’ ancient sign, A re- 
volving pole of red-and-white-striped 
lass containing electric lights is re- 
flected in a number of oblong vertical 
mirrors arranged in a concave curve 
behind the pole. ‘The invention is 
that of Peter Zarella, of Boston, Massa- 
chusetts, and the optical illusion produced 
in that of a neri 


tho reflections are cut from view by strips 
ff ground glass. Placed in a window or in 
A street show-case, such a sign is sure to 
Attract attention. A fiftieth-horsepower 
motor supplies the power, 


House Delivered by Motor-Truck 


“GEND me one of your four-room houses, 


A strange order, but it is 
before long you’ may be 
yourself, A French 
now building 
which are placed on wheel 
your lot by motor-truck, 
price for house is $835. 
There are two floors, connected by a 
staircase, ‘The four rooms include a 
kitchen and heating plant, ‘The house is 
tight feet wide and fifteen feet high. ‘The 
upper floor ean be lowered for traveling, 
and the house becomes nine and a half feet 
high. This is achieved by sliding walls. 


‘An average 


Built on Stilts, It Cast an 
Unlucky Shadow 


T Soochow, China, an American oil 


to be erected would cast an. “unlucky” 
shadow on the next lot, which he also 
owned 

‘The Yankee manager almost despaired, 
when a Chinese assistant heard of the 
difficulty. He visited a geomancer—a 
sort of soothsayer, supposed to interpret 
the wishes of the natives—and returned 
with a drawing of a cheap bamboo tower 
which was put on a spot selected after an 
centire day spent in pacing and measuring. 

No sooner was the structure completed 
than the owner of the coveted property 

led on the manager of the oil company 
land offered to sell. 
‘The reason for the Chinaman’s speedy 
change of mind was that the bamboo 
tower was so placed as to cast an “un~ 
lucky" shadow on the house that occupied 
the desired lot 
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This Battery Works Only 
‘When Needed 


RY cells have never been very 
successful when used in con- 
nection with flashlamps, 

cells are impossible. 
‘A new cell has been perfected that 
Ie is 


Storage 


uses lead and sine elements, 


only when the light is in use, 

When the light is tipped upward, the 

electrolyte drains off the plates and runs 

‘chamber, where it remains 

until the light is tipped back into position. 

When the electrolyte reaches the platen 
of the battery, current is generated, 


When a Ship Runs on the Rocks 


NEY battleships are built to withstand 
the test that the Searpa, shown below, 
is called upon to withstand, It is not a 
deliberate test of atanchness, ‘The Scarpa 
ran on the rocks off the coast of Ireland. 

Like most merchant steamers, only about 
half an inch of steel plating ‘constitutes 
the Scarpa's hall, Tt is easy for the waves 
to pound her against the rocks and to 
puncture her plating. 

A battleship is built with more than one 
hull, one inside of the other, not to mention 
@ honeycomb of cells in the bottom. It 
would not pay to build merchant ships in 
the same way. 


Fr 
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He Rounds Up Steers on 
a Motorcycle 


T the “round-up” in « “*bull-dogging 
fA contest” at Mason City, Iowa, 
motorcycle won the honors of the day 


‘The object of the game in to catch the 
steer by the horns and twist his neck until 
he falls, then quickly tie him before be has 
‘a -chance to get up. The tandem motor- 
eyele far outdistanced the cowboys on 
Ponies in the contest 

Daring Jim Lynch, a cowboy riding 
tandem with 8. J. Snyder, who was driving 
the machine, performed the dangerous feat 
‘When the steer was running neck to neck 
with the riders, the cowboy sprang upon 
him and seized his long horns, quickly 
throwing the animal. 


Machine-Oil that Sells Itself 


[Ninite of no-alled “rime waves," atore- 
keepers grow more trusting every da; 
‘One of them—he sells sewing-machines and 
aceeasorien—permits his eustomers to wait 
on themselves at the "‘machine-oll” eoun- 
ter. ‘They select their bottles of oil and 
‘then drop the proper amount of money 
through a slot; it lands in a locked 
drawer. 

‘The oil counter is a converted dresser, 
and it stands conspicuously in front of the 
store, 

‘The bottles of 
oll ‘are arranged 
facrons the top, at 
shown in the pi 
tre, and the oi 
box with ite slot is 
Yocated in the centers 


Here’ 


the Giant Among All 
the Pencils 


SOMETHING  different—that's what 
many actresses hunt for. One of them 
decided to own the largest usable pencil 
‘that she could have made. Here it i. It 
measures twenty-alx inches in length and 
‘one inch in diameter. ‘There. is areal 
‘raver at the end and real lead throughout. 
‘The lead is made from a graphite com- 
pound similar to that ued in drawing 
Pencils, It was hydraulically forced 
through a special sapphire die and came 
out in the form of a sboe-etring. Tt was 
straightened and dried, “during which 
process it was subjected to a heat of two 
thousand degrees. 
Graphite, from which pencils are made, 
is imported from Mexico und Ceylon. 


A Snake-Charmer’s Secret 


OW~does the snake-charmer charm? 
That's one of the questions we've 

always asked ourselves. And now an 

English doctor tells us one of the secrets. 

Take the case of the cobra, for instance. 
Itisa very venomous snake, yet the snake- 
‘charmer is not harmed when bitten by one, 

‘The secret lies in the fact that the 
charmer “milks” the cobra before he allows 
himself to be bitten. He makes the cobra 
bite into a piece of meat, thereby expelling 
two thirds of the poison in its poison gland. 
‘When the charmer allows the snake to bite 
hhim immediately thereafter, there is not 
‘enough poison left in the gland to do any 
harm. 

‘What is the next step? The charmer 
makes the snake bite 2 fowl while he 
squeezes the remaining drops of poison out 
of the snake's gland; the fowl dies, and the 
charmer wins the confidence of his audience. 


Protecting a New Road from 

Sun and Rain 

NEWLY poured concrete must be pro- 
ected from the sun and rain, ‘The 

sun causes it to dry out too rapidly, and 

this is liable to produce eracks. The rain 

washes the fresh conerete away. 

‘To protect a newly built road, the roas 
builders first lay canvas on the surface. 
This is to keep the rain off. A 
straw is then laid on the canvas, 
protects it from the hot sun, The straw is 
wetted slightly to prevent the road from 
ying too qulekly. 

‘The road is protected in this way ax 
fast as the concrete is poured, so that there 
ee dese of Kariog te 05 tas war eree 

in. 


Taxis Hailed by Slot-Machine 


“TAXICABS are always hard to. find 
when it is raining. The man in the 
picture below is dropping a coin into the 
slot, and in a few moments « eab will rush 
‘up to the curb for him, 

‘This is the new way of calling taxieabs in 
Germany. When the coin is dropped into 
the alot, an electric cireuit is closed and a 
lamp flashes at the taxi headquarters. 
‘This lamp tells just where the waiting per- 
‘son is, and a cab is despatched to the 
location. 


He Is Telephoning from 
the Pole 


T is now easy for fire departments to 
telephone from the fire-engine in the 
‘midst of fighting a blaze. 

‘The fire department at Glassboro, New 
Jersey, has a lineman on its erew who has 
rigged up a device that can be used wherever 
there are overhead telephone-wires 

‘The equipment consists of x double 
length of covered telephone wire, about 
fifty feet long, with clasps at one end for 
hooking to the wires, and a portable tele- 
phone at the other end. When the fire 
crew gets out of reach of the regular tele- 
phones, all they do is elimb the nearest 
pole and hook on the connection, 


To Hear the Baby Cry 


PARENTS vary in regard to the treat- 
ment of a crying baby. Some let the 
baby ery; others ruth to pick him up. 

A father belonging to the latter class 
worried considerably because he could not 
hear his child ery at night! The child 
slept a distance from the father’s room. 

‘What did the father do? He had three 
Joud-speaking telephone transmitters in- 
stalled over the baby's erib and a receiver 
placed over his own bed! 


Euphorbia—the Porcupine Plant 


VERY singular desert plant has re- 

cently been discovered in British East 
Africa. It is known to botanists as Bu- 
phorbia eustacei, and often exhibits a most 
remarkable habit of growth. 

Like so many other plants that thrive in 
dry locations, this euphorbia produces long 
spines that practically cover it. Hence 
the plant bears an astonishing resemblance 
toa porcupine. Indeed, a traveler coming 
suddenly upon the plant, finds it diffieult to, 
ve that he is not looking at one of these 
(mals crouching between the rocks 
‘There are many other instances in which 
plants and animals resemble each other. 
The butterfly, for instance, often has the 
same coloring as the flowers among which 
it lives. Thus nature protects it from 
attack 


No More Trains Will Pass Over 
This Bridge 


“THE Ime train has passed over this 
bridge. Engineers have warned that 
it ie unsafe. It is a unique bridge, too. 
‘There is not another like it in the world. 
More than 8,800,000 feet of lumber was 
tuted in its construction. It stretehes 
‘acrons a valley that is thirty-two hundred 
feet long. The bridge is 118 feet high. Tt 
is situated near Camrose, Alberta, Canada. 
Wooden trestles are out of date and un- 
safe. The rolling stock of the railroads ix 
becoming too heavy for the old wooden 
trestles. Steel is now considered the best 
Long ago it 
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“Scooting"’ Among the Natives 
in South Africa 


WH12 invented the wheel? Probably 
some caveman. At least, history 
does not record the date. 

‘The wheel was probably invented all 
‘over again, as far as this black boy is con- 
‘cerned, when he used his ingenuity to 
make a scooter for himself. 

He baked clay in earthen pots, first 
placing the bamboo “axles” in the center, 
‘The wheels were then attached to two 
bamboo rods and the first South African 
‘scooter had ite birth. 

Above you see its dark little owner on 
hin way down a hill. He deserves a lot 
of credit, for he is a real inventor, 


Canned Tennis-Bal 
EAD _tennis-balls 


are worse than 


‘useless. What makes ball go 
‘Atmospheric conditions very often. 


dead? 


they will be as good as new when opened, 

‘This has been done recently in shipping 
tennis-balls to China. Heretofore the bal 
hhave lost much of their resiliency because 
of the long ocean voyage, But now, they 
are not affected by the journey. 


What Wrecked This Jungle Train? 


ENTLY, in Indo-China, not far 

om Saigon, a big-game hunter had 

large bull elephant, which he 

to follow up. The beast came 

‘upon the railway where it passed through 

the jungle, and, acenting the approach of a 

charg. track to meet it 

A bend hid pphant ftom the 

‘engineer until it was too lute to avoid a 
collision 

‘So great was the shock that the engine 

was thrown It 
rolled ov 

thrown across the Ti two for 


mont cars were also di Theen 
nan escaped injury by ju 
he cab just before the elephant 


Nobody was hurt. 
killed outright 


The 


ephant was 


Comfort and a Motorcycle 


TT 28 American wir of motor “scooters 
is perfectly willing to sacrifice comfort 
for speed; but not the average Frenchman, 
‘wanta to sit on a backed seat instead of 
saddle, and he likes to stretch his feet in 
front of him. ‘The result? His motor- 
cycle in a strange affair. The wheels are 
very small and the body of the machine is 
close to the ground, ‘The steering-post 
slopes toward the rider so that the bandle- 
bars ure easily within his reach as he sits 
back in comfort. The result is a motor- 
eycle rather than a scooter. 
‘One of these motoreycles is shown in 
the picture below. 
It will attain a 
speed. of thirty 
five miles an hour 
and eats up a 
little over a gallon 
‘of gasoline in that 
time, 


Erected in Memory of a 
Beloved Elephant 


Tits Phatoerph sore « tower of un: 

is shown. Tt stands 
near the deserted city of Fatehpur Sk 
British India, at one time the capital of 
the Mogul ‘emperor Akbar, who ruled 
‘over a greater part of India from 1655 to 
1608. 

‘The structure is known as the Hiram 
Minar, “or Deer Tower, and it was 
rected by the Emperor Akbar in, mem- 
ory of a favorite elephant that died on 
the spot now occupied by the tower. 

“The monument is seventy-two. feet 
high and is ornamented on the outside 
with hundreds of imitation elephant tusks 

It i said to be the only monument 
erected to an elephant. 

Tt is not unsusal, however, 
for the inhabitants of Eastern 

countries to do honor to 
the elephant..‘In Siam it 
belongs only to the king 
It is baptized, and fetes 
are given in its honor, and 
when one dies, itis 
mourned for, just as we 
mourn for our loved ones: 

‘In India the natives 
have a great reverence for 
the elephant because of 
ita inteligence, which to 
them seems uncanny. 


ca 


Iron Pipe All in One Piece 


FEW eople reslie what an important 
thing welding bas grown to be. 


‘oday. 

it has @ thousand and one uses—all of 
A great value to industry. 

re is & gigantic iron pipe with an 

elbow that is made ih 0 This was 

¢ throws! All the 

pe are carefully welded to 

ng a single piece. ‘The re 

¢ was no large and unwieldy that 


0 be provided for ita 


‘This pipe was planned to be used to help 
In the eanaligation of natural streams in 
Germany 


¢ pipe would have 
difficult. A pipe like this is now made in a 
few weeks. ‘Twenty years ago, it would 
Ihave taken months to turn out such a jo 


Four Children at One Desk 


MALL children are interested in each 

other; they are chummy,” says Mr. 
G. Rankin, a school director of Munhall 
Pennsylvania, Whereupon he invents a 
‘chummy four, in the form of a desk, It is 
‘square, has four legs, and to each leg a 
‘swinging stool js attached, which is spring 
supported and vertically’ adjustable for 
different sized children. Thus four chil- 
‘dren may sit at one desk. 

Besides the chummy element, this new 
desk takes up very little floor space, it is 
‘easily cleaned. A class of forty pupiis 
arranged about these table-desks occupied 
Jess than three eighths of the space required 
when single desks were used. 
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Into the Sea on 
a Bicycle 


BICYCLE riding, tke any 
‘other sport, becomes mo- 
notonous in time. An Italian 
rider, however, has discovered 
¥y to make it very exci 
ides along the water-front, 
and whenever he sees a spring: 
bourd that is several foot 
above the water, he rides right off it, 
straight for the water! 

His bicycle drops through the air, and as 
it goes he pedals rapidly. ‘Thus, when it 
hits the water, he is able to keep it from 
sinking for a few seconds. He wears a 
life-taving suit, and in a short time he und 
his bieyele are back on shore, wet but 
happy. 


Ice-Skates Made of Bone 


JN, the tweltth century steel was un- 
known. And yet the people of that 
time skated whenever there was ice. 

‘What were their skates made of? Bone, 
‘The leg bones of animals were used. They 
were tied to the fect by means of thongs, 
alter being properly shaped and sharpened. 
‘Sinco the skaters were not able to make any 
‘speed on these skates, poles were used. 


Airplane Wings that Fold for 
Greater Speed 


AN airplane i like a kite in thi: it needs 
wing surface to rise from the ground. 
Hence all the big weight-carrying machines, 
have large wings. On the other hand, 
large wings mean air-resistance in flight 
and a consequent reduction in speed. 

Airplane designers inew all this as soon 
as flying became practicable, They talked 
of reefing wings—wings that could be 
partially folded up in flight. Now comes 
a Frenchman who builds a machine with a 
wing that can be reduced in area. The big 
wing consists of three sections. The top 
and bottom sections can slide to a certain 
extent over the middle section. 

With full wing spread the speed is only 
thirty-seven miles an hour; with minimum 
spread, one hundred and twenty-four miles 
fan hour. Grandjean, the French aviator, 
made the test. 


‘Dicom View Conon 


Pumping Sand for 
the Engine 


WE te just learning how 
to make use of com- 
pressed air: every day brings 
new application, The rail- 
roads are now making use of it 
in filling the sand domes of 
their locomotives. 

"The sand is stored away in 
fan air-tight cylinder in which a pressure is 
maintained. A pipe earrien the sand to 
the dome, and the locomotive takes on 
sand in the same way that it takes on 
water. The fireman places the end of the 
pipe over the filling hole, opens the valve, 
‘and sand rushes in under pressure, 

Tt now takes seconds to fill 
where it used to take minutes, 


1d dome 


To Photograph a Movie Battle 


NOVEL is the angle of view afforded the 
moving-picture photographer when 
he takes to the air. But airplanes are too 
swift for “close-ups” and po it is necessary 
to make use of the “blimp.” 

‘Marshall Neilan, the director who staged 
“Custer’s Last Fight," found that a gas-bag 
‘of 35,000 eubie feet, supplied by 200-pound 
metal containers, could be profitably em- 
ployed, even when it required two freight- 
‘cars to transport it 2200 miles to the scene 
‘of the battle. 

From the car of the blimp semaphore 
experts wigwagged the director's instruc- 
tions to the actors on different parts of the 
field. In one case the “blimp” traveled 

slowly over the scene at thirty-five 
feet from the ground, obtaining 
“close-ups” of unbroken continuity. 
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Wireless Telegraphy with the 
Code Left Out 


“THE learning of the Morse code is 
tedious. Here is a little automatic 
sender that obviates the necessity of 
learning the code. A Frenchman de- 
signed this apparatus for use in aerial 
navigation, ‘The operation of the wireless 
‘Outfit is reduced to the manipulation of the 
six keys 

Tt is by prewing various combinations 
ef theve Keys that diferent messages may 

sent. 

‘A wind-driven distributor is placed on 
the front of the airplane. This is a 
revolving metal disk with proper combina 
tions of dots and dashes mounted on its 
‘surface. From this point six electrical 
cireuits run to the keybourd, When one 
key is pressed, a single dot is sent out; 
when two keys are pressed, two dots are 
sent out. ‘The other keys represent dashes, 
By pressing the proper cembination of 
keys, the code signals may be sent to the 
round stations. 


‘This Dentist's Office Travels 
to the Patient 


GERMAN municipalities have always 
‘been models of fatherliness. They 
see to it—at least, they did before the war 
—that people behave themselves; that the 
streets are kept clean, that nobody makes 
night hideous with piano-playing after ten 
o'clock, and that everybody gets a seat in 
‘the atreet-ears, 

‘Apparently the system is still operating. 
‘The city of Dortmund, for example, takes 
care of children’s teeth. To be sure, 
‘American cities do that, too, through their 
boards of health. Dortmund, however, 
‘goes farther than we do. It doesn't wait 
for the children to turn up. It goes to the 
children with a dentist's office on wheels. 
‘There is no eseaping the tooth-yanking and 
tooth-filling process that boys and girls 
dread, 

© Kase Heart 


He Fills His Suitcase with Light 


A SUITCASE fall of incandescent lamp 
{for the photographer's lighting effects 
is a novelty. A stand supports the open 
case, and when the socket of the wire is 
attached to the house circuit» brilliant 
illumination suitable for photography in- 
doors is obtained. 

7 particularly convenient for 
“home photography,” where the subjects 
‘must be taken amid indoor surroundings, 
and where the ordinary illumination is 


usually poor. To prevent a harsh glare of 
light, a curtain of thin silk crepe is super- 
posed before the lamps. 


Chinese Eggs Shipped in Straw 


[S,Americn we ship ees in crates, a 
‘very safe and economical way. ‘The 
Chinese ‘preter to follow their ancient 
custom of shipping them in straw. “A bird 
builds its nest of weeds and straw and that 
protects the eng, so why not use straw aa 
& means of packing them for shipment? 
Besides, wood is so scarce in China that 
‘wooden crates would be too expensive, 

So the Chinaman uses long straw beds, 
wherein the exgs are placed and separated 
by braided partitions of straw. 


‘The Airplane Engine Cooled in a 
lew Way 


FIAT radiators of the automobile type 
for airplanes are not the best for the 
purpose. When the airplane is fying at 
high speeds, the flat surface offer resistance 
tothe motion. "Here is Lamblin's radiator, 
which is worked out on new lines. This 
radiator can be placed anywhere. Its 
eylindrical form thas many advantages. 
For instance, the cooling tubes containing 
water ean be made long, narrow, and flat. 
‘The cooling air sweeps rapidly through the 
open cagelke device from ane end to the 
other. 

Hollow tubes of thin sheet metal are 
used, and they come together at each end 
in a ring-shaped. water-chamber. ‘The 
water enters the rear chamber by pipe, 
flows through the different tubes, emerging 
at the front chamber, which has an offtake 
pipe. A second set of inwardly projecting 
tubes is also used. ‘The outer tubes are 
connected by three small water-tubes that 
flso bind the whole together. 


Caging the Corn to Foil the 
Greedy Rat 


‘ATS, traps, poisons, and “other agents 
too numerous to mention" have been 
‘used to fight the rats that infest corn-eribs 
‘and annually consume millions of bushels 
‘of corn intended as eattle-feed. Yet, with 
all this drastic war, the loss of corn due to 
rats has been increasing rather than 
diminishing. 
Little wond 


that farmers are welcom- 
{ing the “'rat-proof corn-erib.” It in made 
with sides of woven steel, a steel roof, steel 
floor, and steel doors. The rib comes in 
sections, ready to set up. |All the farmer 
does is to lay a concrete foundation and 
‘erect the building on top of it. The erib is 
absolutely rat-proof, for rats cannot gnaw 
through steel nor climb up smooth, tee) 
surfaces, The erib is also fireproof and 
the corn keeps better in it. 
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Across the Atlantic in a Forty-Five-Foot Boat 


After looping the North Atlantic, the tiny yacht 
weathered the worst of the winter’s heavy gales 


UR cruise in the Typhoon from 
Nova Scotia to England, and 
back to New York via France, 

Spain, and the Azores, was made pri- 

marily for the fun of the thing. ‘There 

‘was no burning seientific 

conviction to justify it, 


By William Washburn Nutting 


knock-down, that had put our mast- 
heads in the water, and, having come 
through this experience unseathed, our 
confidence in the design and construc- 
tion of our little ship was absolute. 


white. The long, gray, sweeping seas 
of the day before became confused, 
irregular, and wickedly unstable. 

‘We were running under storm tri- 
sail, a small sail, heavily roped; and, 
to’ make steering easier 
and to check our prog- 


nor any thought of finan= 
cial gain, To be sure, 
‘there was_an_ interna- 
tional motorboat race at 
Cowes on the tenth of 
August, and it was this 
‘we took as an objective: 
but, as far as we were 
‘eoncerned, we needed no 
‘excuse other than the one 
of sport. Picking your 
course across great 
stretches of ocean by 


What the Little Typhoon Did 


Typhoon is a forty-five-foot auxiliary ketch, 
designed by William Atkin after suggestions by 
the writer, and built at Alexander Graham 
Bell’s laboratory in Nova Scotia. 
England on the eighteenth of last July, reach- 
ing Cowes in twenty-two days. 
New York in November, after a run of thirty- 
two days from Ponta Delgada in the Azores, 


She sailed for 
She reached 


ress as we shot down the 
slopes of the seas, we had 
put out a long line 
astern, But by mid 
afternoon it was appar- 
ent that we could not 
carry even the trisail 
much longer. I was at 
the wheel. An occasional 
crest eame over the quar- 
ter, flooding the cockpit 
and filling the slack of 
the trisail. Our speed 


your own (newly ac- where she had arrived from England via France was becoming dangerous, 
quired) skill with the We put out a second line 
sextant, pitting your wits and Spain. ‘on the end of which was a 


against’ the big honest 


large bucket; but even 


forces of nature, feeling 
your way with lead-line, 
possibly through fog and darkness, 
into strange places that the travelers of 
trodden paths never experience—these 
things, we think, are worth the time, 
the expense—yes, even the hardship 
and actual suffering—that are bound 
to be a part of any such undertaking. 
‘We don’t recommend taking chances 
with the North Atlantic in the middle 
of November, and we do not recom- 
mend crossing on the fiftieth parallel 
at any time of the year, as we did on 
our record passage to Cowes; but 
we hope that the small boat and its 
possibilities for cruising will come 
into its own, 


Weathering the Gale 


It was on the seventeenth of No- 
vember, the twenty-ninth day from 
Ponta Delgada, that the big blow 
came. Typhoon had weathered 
many a gale before in her seven 
‘thousand miles at sea—one off the 
‘Newfoundland coast, another in the 
Channel, and a blow near the Azores 
that sent eight American Shipping 
Board vessels into port for repairs. 
‘And we had just come through a two 
days! “nor'easter” that we felt was 
the last word in weather. 

‘On the first day of this blow, 
running before it under full jib and 
mizzen, we had overtaken a three- 
masted schooner hove to, shot by 
her at fifty yards, photographed her, 
and left her wallowing astern. On 
the second day we had received a 


We felt that the Atlantic could do 
nothing further. But we were mis 
taken. 

‘On the morning of the seventeenth, 
when the temperature indicated that 
we were drawing out of the Gulf 
‘Stream, the wind hauled around to the 
southwest and blew in a succession of 
hard punches, inereasing in intensity 
until the sea’ was a driving mass of 


this failed to retard us 
sufficiently. 

I decided totry the sea-anchor, which 
we had never yet had occasion to use, 


What a Sea-Anchor Is Like 


‘The purpose of this device is to 
hold the ship's head to the wind 
when conditions are too sever 
sail. We brought it up fro 
great canvas bag, pyramid-shaped, 
with a mouth six feet square into which 
heavy wooden shears were fitted to 
hold it open. Huddled in the cockpit 
we lashed the shears in place, made 
pig of lead ballast fast to one of the 
arms, and then bent on the cable, 
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which previously had been led through 
a fairload on the end of the bowsprit in 
to obtain the extra seven feet of 


era 
‘When everything was ready, Fox 
and Dorsett were instructed to put on 
life-lines and go forward to lower the 
trisail. Fox had reached the main- 
mast, to which he clung with arms and 
legs, ‘and Dorsett had jumped out of 
the cockpit to join him, when a big sea 

» jerking away my sou’ 
wester and burying Fox to his arm- 


pits. Dorsett, clinging to the mizzen 
rigging, shouted, “That was a hell of a 
big one, skipper!” and started forward 


again along the waterway. Hookey, 
embracing the mizzenmast, held the 
inchor from going overboard by 
weight of his body. I crouched in 
corner of the cockpit and clung to 
the wheel. ‘Then the big crash came, 
and we went down under tons of solid 
water. 


Buried in Water—but Staggers Up 


How many seconds we were rolled 
down, I can’t say, but finally the good 
little ship staggered to her feet again. 
‘As the water poured off us, I looked to 
Joo'ard and there, sixty feet away, in 
an acre of froth, was Jim Dorsett’s 
close-cropped head, his sou'wester 
hanging from its string aroundhisneck. 

T realized that it was impossible to 
maneuver the yacht in such a sea. It 
‘was equally impossible to swim for 
Jim in sea-boots and heavy oilskins, 
and there was no time to take them off. 
Remembering the lines trailing astern, 
I yelled and gesticulated to Dorsett, 
who made for them. 

Fox also had been washed over- 
board, but he had regained the ship by 
way of the mainmast which had come 
down on top of him. He now lowered 
the trisail. As we reeled down past 
Dorsett under bare poles, he 
to seize one of the lines, but it slipped 
through his grasp. Tt was an agoniz- 
ing moment for us on the Typhoon, 
watching him, now under water, now 


irom. 
the ship. The line 
to which he clung 
was not the one 
with the bucket, 
id I feared that 
every moment he 
would reach the 
end; but finally, 
turning on his back, 
he was able to hold 
fast, and we got 
him in. With the 
aid of a boat-hook we pried him 
higher. ‘Then we got a leg over the 
gunwale and I determined that at least 
‘we would have that leg. Finally after 
more tugging, he was aboard. 


The Sea-Anchor Line Parts 


Passing Dorsett below, we turned 
him over to Dillaway, who had been 
battened down in the cabin through 
the ordeal, and prepared to throw over 
the sea-anchor. I had theories about 
sea-anchors, but I was not at all certain 
that it would be possible to hold 
Typhoon’s high bow to the seas without 
some bit of sail aft to act as a weather- 
vane. Asa precaution, we had brought 
out our little spitfire jib, which is 
mounted on a steel Iuf-rope, so that 
in case the sea-anchor proved insuffi- 


“ 


cient we could hoist it on the mizzen 
and trim it flat. 

Finally we got the bag overboard, 
but I can’t say just how effecti 
would have been; for as the strain 
came on the line it parted like a piece 
of twine and we were leftin the trough. 

‘Then I realized that, for the ten 
minutes or so that bad elapsed since 
the knockdown, Typhoon had taken 
care of herself perfectly in spite of the 
seas that crashed aboard. So, leaving 
her to her own devices, went below, 
drew the companion hatch, opened a 
bottle of cognac, sang some songs, and 
turned in. And came through without 
mishap. In weathering the blow that 
delayed the Aquitania and wrung the 
8.0.8. from many a. giant ship, 
Typhoon proved that a small boat can 
be as seaworthy as a big one. 
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ae One Stove Heats Four Rooms 


carry a small gas or 

oil stove is an easy mat~ 
‘ter when you want to heat 
first one room and then an- 
other. To take a glowing 
fireplace from room to room 
seems ridiculous. But why 
should a whole house be 
heated. when all that con- 
cerns you at the moment is 
the one room in which you 
happen to be sitting or 
working? Besides, coal is 
expensive these days, and 
never too plentiful. 

P. B. Martyn, of Airdrie, 
Scotland, solved the prob- 
lem to suit himself by in- 
venting a concrete cylindr 
cal chimney into which is fitted a rotatable cylinder con- 
taining four fireplaces. The chimney occupies a place in 
the center of the house where all of the four rooms meet. 
‘Mr. Martyn places the stove within the chimney, and turns 
it so that the heat is radiated by the fireplace of the one 
room that needs warming. 

‘There are many days when a warm 
fire in the grate will take away the 
keen edge of the frosty air. Once the 
room is heated it will remain com- 
fortable for a long time. On such 
occasions the whole house can be 
heated with the use of a single fire- 


‘The clever idea of a Scot 
for revolving the fireplace 
to the spot where it is 
Imost needed throughout 
the day 


posible to unload grain by the simple operation of tipping 


Unload the Car by 


‘OUR machines for unloading grain 

from railroad-cars to grain elevators 
have been installed in a new Penn- 
sylvania railroad elevator at Balti- 
more. 

An operation that it took four men 
forty-five minutes to accomplish ean 
now be done in ten minutes by three 


place, thus saving three fires and the 
coal they would consume. 

Brackets on the side of the fireplace 
conveniently hold the kettle of hot 


tipping table 
erected on a cradle. The tipping 
table tips the ear longitudinally, 30 
degrees, while the cradle tips it end- 
wise 45 degrees, first one end up and 
then the other. Another feature of 
the machine is a “door-opener,"* which 
pushes the door of the car, filled to the 
brim with grain, backward without 
breaking it, and’ is equipped with a 
“hopper” into which the grain drops. 

Underneath there are traveling 
belts that convey the grain into the 


around to the room where the after- 
noon tea is to be served. On a very 
coid day all of the fireplaces may be 
used simultaneously. 


witching the fire 
‘onset nat ew master rok 


Digging Trenches Eight Feet a Minute 


UCKETS whirl around and dirt 
flies! With this digger, a trench 
about one foot wide and four and one 


the frame, they are inverted and their 
contents fall on to chute and slide 


bins. 


Peach-Stones 
as a Substitute for Coal 


EACH-STONES—all during the 

‘war we saved our peach-stones and 
dropped them in barrels that were 
placed in convenient spots. Some of 
the stones were subsequently used in 
making gas-masks. But many tons of 
them were left over when the war 
ended. What's to be done with them? 
Use them for fuel, says the New York 
Coal Exchange 

Peach-stones have about §0 per 
cent of the heating value of coal. And 
they are being sold now at one dollar 
per ton! With coal both scarce and 
expensive, it is expected that peach- 
stones will become very popular. 
‘They can be used in the furnace, in the 
kitchen stove, and in the parlor grate. 


half feet deep may be dug for a distance 
of eight feet every minute. 

The buckets are on a circular frame 
that bring them in contact with the 
earth. They bite in and fill them- 
selves. When they reach the top of 


into a wagon. 

Two large sheet-iron plates follow 
the cutter wheel to prevent the banks 
from falling in. ‘The cutter wheel ix 
turned by the powerful gas engine 
placed on the front that gives the 
machine such an old-fashioned look. 
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Learning to Crate and Box in School 


you want to learn how to box and 
crate, what kind of wood is best, 
how to nail the crates or boxes to make 
them strong, how to strap, to bind, or 
wire the boxes, go to school and’ be 
taught. In this school (that of the 
Forest Products laboratory) is a large 
drum into which various kinds of boxes 
are put and thrown about with a 
violence that no truck-driver could 
match. Students watch the material 
go to pieces under the strain. Then 
they learn how to make the strongest 
kind of boxes and crates for shipping. 
‘One subject is studied each day. 
Drop tests are made to show failures of 
different types of boxes; drum tests 
‘ior of pieces on the 
‘Tests are made to 


‘These wen are learning to box and crate. When 


different kinds of nails, and 
the effect of using green lumber 
for boxes. 

‘Then the various methods of 
strapping are illustrated, and the 
influence of the grade of lumber 
is shown. The student leaves the 
school knowing how to send 
freight safely and economically. 
But why is this so important 
subject worthy of so much a 
tention? 

In 1919 one group of railroads 
expended just $103,078,862 for 
lost and damaged freight. In one 
month twelve Western cities re- 
fused or repaired 43,738 pack: 
It is estimated that there is a 
daily loss to shippers and manti- 
facturers of at least $500,000, 


their six-day course 19 finished, they wil help 
ave maliions of dollars a year 


VERY important detail, in 

treating fractures, especially 
those of the thigh, is that of preventing 
stiff joints. Exercises are usually pre- 
ribed, but these are carried on after 
the patient has left his bed, when the 
affected area is so stiff as to make 
exercise very painful. 

Dr. O, Ansinn has recenly devised a 
‘means of giving exercises in bed, before 
this stiffness becomes pronounced. In 
the ease of a broken leg, the limb is 
ot in plaster-of-paris, but in a 
“tension” dressing, on a jointed 
support, which, when ‘manipulated, 
imparts to the leg all the motions of 


i. 

‘The first time this apparatus is used, 
the nurse operates it; but the patient 
soon learns how to work it himself. 

Dr. Ansinn has in addition invented 
‘an automatic apparatus actuated by a 
small electric motor or by a hydraulic 
ram, The patient himself controls the 
rate of speed as well as the starting and 
‘the stopping of the apparatus. 


Broken Limbs Exercised in Bed 


‘Siamese dances inspired Florence Mechan 
to make this ttle dancing igure 


She Dances to Anything 
the Record Plays 


“HE latest phonograph novelty is a 
dancer who illustrates the record 
as it plays a dance, 

About a year ayo, Florence Burgess 
Meehan, of Chieago, saw the native 
dances ‘as they were performed for 
her in the palace of the King of 
Cambodia, She had many pictures 
made of these dancers, In Java she 
found a Malay workman who was able 
to make reproductions of the dancers. 

This model she brought back to 
America, and worked out a model that 
could be operated by hand. ‘Then the 
idea of placing it on a talking-machine 
suggested itself, and now it is possible 
to witness a ‘Siamese dance while 
listening to any dance record. 

A jointed lever connects the small 
wire passing through the head with a 
wheel that touches the record. As 
the record turns, the lever moves. 
Another notched wheel connects with 
another lever connected with the body. 
‘This makes the figure dance. 


Seventy Pounds of Meteor 
Every Minute 


UR planet is getting heavier ana 
heavier! How does that happen? 
Because of the meteors that are con- 
stantly falling on it. You may not 
have seen any of them fall, but the 
earth isa large place. Ina year eleven 
thousand four hundred and thirty-five 
tons of meteors fall! ‘This gives an 
average of seventy pounds per minute. 
‘Much of this tonnage comes in the 
form of fine meteoric dust that settles 
all over the earth. However, a large 
meteor—too big to burn on entering 
our atmosphere—falls occasionally. 
Several years ago one of them fell in 
Towa and exploded on hitting the 
earth. Over five thousand pieces 
were picked up and some weighed over 
four hundred pounds. 
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- The New Art of Self-Defense 


Mental, physical, and moral perfection 
is the purpose of Professor Jigoro Kano, 
who has improved jiu-jitsu into jiudo 


A man standing evenly bal- Learn how to trip your man 
anced on both feet is like an that, too, is part of Pro- 
Upright pillar. “A push—and fewor Kano's new art of 
Fy he is down judo 


vee eee ce 
Eee 
hold? See the next picture 


ee no we trying 00 pet mh 
eter mans” Whar the slain? 
BESWhC pleure onthe iene When 
fae weaher sins beep be on 
thing ony pact of his Srengrhy he 
‘Stag sal part of hs Serena 

reducer te eis against Ree 
‘fing tat Rn owe rene es 
TiE'Slvantage over ie opponent 


‘The picture on the left shows 
a man trying to give a swing 

4 ing blow from the side: in 
a that case “you duck and 
‘grab his arm. The blow is 

Bs ‘Warded off and the opponent 

is pulled out of balance. At 

“ 


May, 1921 


Running a Circus by Motor 


rest of the 
Started and 
heir acts on the 


Ye 
cxubited free dally 


Making a Mailbox Out of 


a Barrel 


JSING his inventive genius, a farmer 

took a barrel, an old dish-pan, and a 
forked limb, and made himself: mailbox 
to protect packages from the weather. 

‘The end of the barrel was first knocked 
out and a piece of the side walt of the dish= 
pan was cut to fit over the opening in the 
barrel to aet as a protection against rain, 

‘The end of the forked post was put ina 
hole and tamped in to make it solid, and 
the barrel nailed between the forks. 

A plece of the barrel-end was nailed on 
top of the barrel on which is written the 
‘owner's name and rural route number. 


‘The Machine Rotates and Plate: 


'E use many things in our daily lives 
that are electroplated with nickel, 
silver, 


production and make cheaper the plated 
things we buy. 

‘The parts to be plated are hung from a 
metal wheel that revolves in the center of a 
series of anodes. ‘The anodes are revolved 
in the opposite direction. 

‘This arrangement allows a higher current 
to be used, and the heavier the current is, 
‘the more metal may be deposited within a 
certain time limit 


Catching Fish in New Guinea 
with a Spider's Web 


‘PIDERS spin their webs with the object 

of catching fies and other delectable 
insects. If a spider could speak, he would 
doubtless tell you that it is a long, tedious 
job, but worth while in the end.» Imagine 
‘the feelings of the spider of New Guinea 
‘when he returns to his web and finds it 
tone—stolen by cannibal 

Mr. Spider hears s splashing in the 
bbrook near by. He goes down, and there 
he sees a woolly-headed man-eater catching 
fiah with the web he had so earefully spun 
Dut a few hours hefore, 

In New Guinea the spiders are as large 
fas hazel-nuts, and they have great hairy 
dark-brown legs about two inches long. 
‘The webs they spin are often six feet in 
diameter and are very strong. The 
natives soon found this out, and they set up 
ong bamboo sticks, looped at the end, in 
places where the’ webs were thickest. 
When the natives returned next day, their 
fishing-nets were ready for them—several 
‘unsuspecting spiders having spun their 
‘webs on the bamboo loops. 


With This Plow a Horse Is 
Not Necessary 


DID x0 ever hold down horse-drawn 
plow? It is real work, 

Here is a one-man plow invented by a 
German who had some plowing to do, but 
who did not have # horse. In fact, his 
little plot of ground was so small that the 
use of a horse was not worth while, ‘That 
‘was just what made his invention practical, 
It can be used to cultivate amall pieces of 
ground. 

The one-man plow works with a lever 
action, When the lever is pushed forward, 
the plow-blades dig in and also move 
forward. 


Radio Messages Betwecn Cities 


MAYOR THOMPSON of Chicano sends 
‘a radio memage to Mayor Hylan of 
New York, Within twelve minutes’ time 
the message is placed on Mayor Hylan's 
desk. It would take a much longer time to 
‘establish telephone connect 
Radio works fast. T) why the 
cities of New York, Cleveland, Detroit, and 
Chicago decided to carry on’ their official 
business by radio, 
This rapid service is carried at a small 
‘expense, and no time is lost waiting for an 
‘open” wire. Tt may not be long before all 
of our large cities are “connected” by radio. 
© Underwood & Unervood 
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Cement Wallows for Pigs 


ENT structure is the home of 
this family of hogs. 


‘The coment piggery emphasizes the vir 
‘tues of sunshine and cleanliness in the 
business of raising hogs. Towa, Ne- 
braska, Kansas, Missouri, Ohio, Indiana, 
fand other pork-producing centers 

made notable progress in providing equip: 


the theory that 


‘ment that would explo 
hogs are simply born filthy. 

‘The truth is that hogs are given no op- 
portunity to be clean. Comfortable barns 
for protection during the nights of chilling 
blasts and sanitary wallows for days of 
sunshine, constitute n well ordered pingery, 


Golfers Use Sighting-Rod 
‘on a Putter 


ONE. the chet requirements for se. 
cessful “patting” in golf is to aline or 
sight accurately the head of the putter, the 
‘ball, and the hole. Above you see a 
putter, to which is attached an adjustable 
sighting-rod, invented by Edward Hart- 
ford, of Deal, New Jersey. 

BY means of a graduated 
dial on the top of the club- 
hhead, the rod can be ad- 
justed to any angle and 
locked in position by a 
‘thumbscrew. When not in 
tute, the rod can be removed 
and earried in the handle of 
‘the putter, which is hol- 
lowed out. ‘The sighting 
‘element is so designed that 
the proper club balance will 
be maintained. We doubt, 
however, whether the use of 
‘this putter would be per- 
mitted in most golf clubs. 


Increase the Efficiency of the 
Lawn-Mower 


‘VERY man who cuti his own grass will 
bbe interested in a lawn-mower, for 
which the inventor claims that it will eut 
frase more easily. Its cutting edges are 
longer than those of the ordinary lawn 
mower, although they do not require any 
more space. This feature is made possible 
by crimping the cutting edges 
“Tt will cut easier and handle taller 
‘zrass,” the inventor claims, but he fails to 
mention how he would sharpen the blades. 


Marines on a Goat-Hunt 


GO densely populated with goats had a 
part of Catalina Island, California, be- 
come, that they were a menace. 

‘The farmers recently appealed to the 
commander of the Pacific fleet for help, and 
‘he detailed a squad of marines to attack the 


oat enemy. 
Tn a three-day fight nearly six hundred 
goats were killed, and a number of mascots 
‘were captured for ships of the fleet. 
It is said that many thousands of dollars 
‘were saved through the cooperation of the 
marines. 


a 


Gather Corn by Machine 


HE mechanical pleker is a labor 
saying device, first introduced in the 
states of Illinois, Indiana, and Towa. 

This picker plucks the ears of corn from 
the upstanding stalks and deposits the 
grain in a wagon that keeps pace with t 

‘men or boys ean operate 


Three 
Two wagons accompany each picker, 
‘one unloading while the other is being 
loaded. 

By covering seven acres a day, each 
acre yielding fifty bushels, tho machine 


Reading with the Tip of 
the Tongue 


WELLIAM, McPHERSON was supe 
intendent of a large stone quarry in 
Colorado. A blast, for which he was not 
prepared, blinded him and blew off both his 
hands. 

‘Confined in solitude, MePherson suffered 

only as one used to activity 

cean-euffer—until he heard of 
& blind woman who he 
discovered that when she 
Ikinsed the Bible she could 
discern the raised letters 
with herlips. Thisgave him 
an idea. A friend taught 
him the alphabet in raised 
letters that he could read 
with his tongu 

‘A frame holding a Bible 
with embossed words has a 
shelf arranged with pulleys, 
so that a mere touch of the 
elbow is sufficient to raise or 
ower it. 


‘This Purse Looks 
Like a Book 


DURING | the “crime 
wave,”” anything that 
Tooks like « pocket-book is 
attractive to the eyes of the 


purse-snatcher, Hence the 
we of a genuine book to 
camouflage the pocket 
book, 


The cavers of a volume 
may hold memorandum 
Teaves, or they may merely 
enclose an open space in 
which bills are carried. In 
hhis search for money the 
thief will probably respect 
such _an_ innocent-looking 
object us a mere book. 


Here Goes a ‘Monocar, 
One-Seated Motor 


“THE vehicle itustrated below represents 
‘an attempt on the part of Brown and 
Roper, young English engineers, to solve 
tthe problem of a single-weated vehicle with 
the comfort aid protection afforded by a 
car that has all the handiness and economy 
of upkeep of a motoreyele, 

Starting with the idea ef evolving some- 
thing different from the ordinary motor- 
eyele, the inventors have achieved a ma- 
‘chine that has all the stability of a ear at 
slow speed. Two small trailer wheels are 
provided for use .in slow city traffic, 
but on the open road a touch of a lever 
lifts these trailer wheels and full speed is 
available. 

‘The front wheel is steered by means of 
parallel reins uttached to the steering-head, 
A spring seat is placed low, aft of the 
gasoline-tank; and the feet of the driver 
rest on comfortable spring foothoards. 


Wooden Pipes Are Still Used 


WITH the 

steel, and tile 
believe that large w: 
able to offer competition. "One thing is 
in their favor, among others, and that is 
rusistance to the influence of heat anv 


creased use of concrete, 
iffieult 
jen pipes are still 


cold. —Blistering heat or biting cold does 
hot affect them in the least. This big 
forty-two-inch wooden pipe iooks like & 
hhuge snake stretching itself scrons the 


prairie. It acts axa siphon in the 
Sunnyside Project of the United States 
Reclamation Service. 

Many of these big pipes are made of 
California redwood. ‘This wood is fast 
disappearing, and before long the manu- 
facturers of wooden pipe will have to be 
saatinfied with cheaper wood, 


The Wisdom of the Sparrow 


VERY carly in the spring, before the 
leaves are fully grown om the trees, the 
house sparrows build their nests. Thus the 
nests are plainly visible to passers-by. A 
few years ago Washington declared war on 
these birds, and as a result the nests were 
ruthlessly torn down. Nets were thrown 
lover vine-covered walls and the Iuckles 
birds within were captured. 

Did this persecution scare off the birds? 
Not at all. The following year they were 
back again—but not a nest was to be 
found! ‘They built their homes outside the 
city. 
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Make a Lobster Stand 
‘on Its Head 

JJNDER the hard shell 
‘of the lobster's back 
are exceedingly, sensitive 


nerve centers. When this 
part of theshell, the “eara- 


Dace," is stroked of rapped 
with’ a stick a hypnotic 
state is induced. 

‘The effect ix probably 
similar to tiring the ret 
and optie nerve of the hu- 
man eye by keeping a per 
son that ix to be hypno- 


and will stay that way for 
five or six minutes 


Japan's 


Greeting to the 
New Yet 


TS, Japan this is the year 2581, and it 
belongs to the tenth year of the period 
entitled Taisho, On the day that marks 
tthe beginning of the new year, the Japanese 
children put on fantastic masks and have ax 
‘much fun outdoors as do the children of 
any American city on Thanksgiving Day or 

‘The Japanese masks are grotesque and 
took clumsy; but they ure made of paper 
and are therefore light. ‘The curious 
‘quality of these masks is in the work of the 
color artist. But Japan is a country of 
artists, and whatever the Japanese do is, 
snanagel from the viewpoint of how it will 


“avtollen ake plays ae iebacent 
part in the masks. They represent the 
figures of tradition, and many have a 
special meaning, other than just being 
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The Largest Rain-Gage 


[OUNT WAIALEALE, of Kaui, 
Hawaiian Islands, is'the rain- 

fest spot on earth, "The United 
States Geological 
vey measured the 
with a gage, ‘The summit 
‘of the mountain is probably 
‘the most inaceessible place 
fat which a rain-gage has 
ever been installed and 
‘maintained, Only the most 
expert mountaineers can 
climb to it, and the visit 
entails a three-day trip. 

In order to meet thie 

jeulty, the Survey de- 
cided to’ install a gage so 
Jarge that it would hold a 
year's rainfall. 
‘leale in 1910 had a eapaci 
but proved too small. 
Installed in 1920, holds 900 inches, 


‘The gage placed on Wal- 
‘of 600 inches, 
‘The present gage, 


At Four, He Owns His 
Own,Sedan 


RWIN KRESSER, Jr. isfouryearsold,andhetwns: 

sedan car that fits him snugly. Except for the 
motive power, it is exactly like a large sedan. 
Irwin has to pedal in order to make his car: go. 
There are headlights, lights on the dashboard, an 
electric heater, a speedometer, brakes, a horn, a 
winter top, and a summer top. There is room for 
another person besides the driver. 

‘The body and the disk wheels are made of 
aluminum; tin drinking-cups painted black serve as 
headlights. The car is three feet high, six feet long, 
1d will make a speed of three miles an hour if the 
driver pedals as fast as he ean. 

‘The joys experienced by the driver of a flivver 
when he passes a high-powered car are nothing to 


Trwin's as he tries to keep up with his father's ear. 


Five Years of Fires 


Baby-Carriages for Fishers 


"THERE is 4 man in Redondo, 
California, who wheels a peram- 


bulator to the dock every time he 
Minding the baby 
while he waits for a bite? No; his 


perambulator contains fishing tack 


‘shelves. ‘There 
present. 

At the front of the per= 
ambulator there is a seat on 
which the fisherman sits 
while he angles for small 
fish. At the back of the 
perambulator there isa 
bracket that holds a lange 
fishing-poleset forlarge fish. 


‘A small coment garage houses the peram- 
bulator when it fe not being used. 
is a drop-door to the garage, which when let 


"There 


down serves as a runway. 


NEARLY a billion and a half dollars’ 
‘worth of property has been destroyed 


Tipping the Whole Freight-Car 


WHY place three men in a ear to 
shovel out coal, when the entire car 
‘can be clamped in a frame, given a twist, 
and turned over? A day's work is finished 
in fifteen minutes 

80 rapilly does this tipper work that ten 
cears of coal ean be handled in ane hour. A 
six-horsepower motor turns the tipper, and 
the coal falls into the big bins below. 
‘When the car is righted, the rails are in 
perfect alinement and the ear is pulled or 
pushed away to the “empty” track. ‘The 
car is clamped to the Upper during the 
turning. 


by fire in the United States during the last 
five years. New York state is the chief 
ssulferer, her losses being a tenth of the 
total. Pennsylvania comes next with a 
Joss half as big as New York's. Illinois 
is third, New Jersey fourth, and Massa- 
chusetts fifth. 

What are the chiet causes of this tre- 
mendous waste? Statistics show that de- 
fective electric wiring heads the list 
comes matehes—smoking (do the “ 
know that?); and the third cause is de- 
fective flues and chimneys. Staves, fur- 
nnaces, boilers and ripes, lightning, spon- 
taneous combustion, sparks on roofs, and 
petroleum all help the bad work along. 


Off with the Barnacles! 


7 VERY year millions of dollars are spent 
‘scraping the barnacles off ocean-going 
vessels. 

Inventors have long attiven with, the 
problem of removing barnacles by machine 
without taking the ship out of water, 

‘At last a 
‘some promise has been developed. 
revolving brash, with wire bristles, ix 
lowered into the water and brought in 
touch with the ship's sides, ‘This is driven 
by powerful electric motors that are 
thoroughly protected from the water. 
‘When the brush revolves, barnacles fy, 
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Not Grass but Green Concrete 


ATHER than struggle with lawn- 


‘mowers, weeds, and worms, Mrs, 
‘Woodward, of Los Angeles, had a con- 
crete Juwn built around her house. 1 ix 
paintod grass green, and from a di 

it can not be distinguished from real 
grass. What ie more, the concrete is 
perfectly smooth and makes a good 
Outdoor dance floor, 


‘The conerete lawn very lite 
attention—just a coat of paint once a 
year and an occasional washing. There 
fare circular openings in it, and real 
flowers are planted in them, 


One Reason for Oil Shortage? 


IL-BURNING vessels to the number of 
635 were in use in the United States 
in the year 1920, 

Has the increasing use of oil on vessels, 
had anything to do with the recent acute 
shortage ut Atlantic coast ports? It has 
‘been suggested that in order to conserve oil 
for use in the merchant marine, where it 
‘shows great savings in greater dead-weight 
capacity, it would be a good plan to dis- 
courage stationary plants from using it. 


Although He's Blind He Runs 
His Own Drug-Store 


"TiS blinded soldier manages to run bis 
own drug-store and make a comfortable 
living without having had to learn a 1 
trade, 

How does he know the difference between 
1 bottle of sulphurie acid and a bottle of 
tollet-water? He does not need to smell 
them; he uses the Braille system of raised 
letters. Every bottle, and the various com- 
partments containing the different articles 
dispensed by a druggist, 
Braille letters. 


Ou 


Rackets of Laminated Wood 


UITABLE material from which to 

manufacture tennis-racket frames is 
becoming searce and there is 3 consequent 
inerease in the percentage of bad rackets. 
‘The Forest Products Laboratory at Madi 
son, Wisconsin, has been working on a 
method of building rackets entirely of 

The picture shows several steps in the 
manufacture of those frames. ‘The veneer 
is glued in wide strips, including crom- 
banding of a darker-colored wood that 
‘appears as dark stripes on the frame when 
tthe large piece is eut into sections. From 
this point the process of manufacture is the 
same as for solid construction, 


Your Skin Tells Your Age 


NE may to tll whether you are getting 
old is to hold the back of your hand 
with its fingers outstretched and with the 
other hand pull up the skin. If it quickly 
‘snaps back into place, you are young. If 
it comes down slowly and stays puckered 
in a ridge, you are old, no matter how 
few the trips you have ‘made around the 
‘One is as old as his skin,” because the 
skin is kept in health by the gland in the 
neck known as the “thyroid.” To this 
gland the blood goes to be relieved of cer- 
tain poisons. 


The St. Lawrence Boat Store 


ANKRUPT merchandise legally. 

parts of the U.S.A." 

nnouncement is painted 

‘8 boat that travels the 

Pirates on board? No; honest men 

who buy merchandise at bankrupt and 

tuction sales and sell it choup, Their 
boat is their st 

This boat le towed from place to 

place. In summer it is usually around 


the Thousand Islands; in winter near 
Ogdensburg, New York. ‘The inside is 
fitted up like» store. 


Controlling Humidity in Shops 


AVN apparatus for the “conditioning” of 
1 air in shops has been evolved by the 
west Products Laboratory at Madison, 
Wisconsin. It consists of a small eabinot 
in which water-sprays suck in the air, cool 
ft, and moiaton it 

‘ll this ix preparatory to bringing the alr 
to the temperature desired, This is dono 
‘as the air leaves the chamber, by a coll, the 
steam supply of which is controlled by a 
thermostat located at the outlet, 


Can You Concentrate on Five 
Things at One Time? 


HERE. js an apparatus that decides 
‘whether you ean concentrate your 
mind on several things at once. It com= 
prises five U-tubes of mercury, which is 
made to rise and fall at a variable rhythm, 
The subject must control the mercury in 
the tubes to keep it level. ‘To do this, one 
must concentrate on five different’ im- 
pressions at once. 

‘The subject keops his hands on five 
knobs, each corresponding to a tube, and 
‘when the mercury rises beyond the mark, he 
presses down that tube’s knob, withdraw- 
ing his hand when the mercury moves 


$9 ops 
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Carry Your Table to 
the Picnic 


ARE you « motorist, an engineer, 
‘camper, a nurse?” Then you will 
undoubtedly be interested in the folding 
table invented by P. J. Risdon. It is 
very light in weight and when not in use 
will fold up into an oblong package that 
measures fourteen by thirty by one and 
@ half inches. 

‘When it is opened, this table is five 
feet long and will accommodate several 


people 

‘The legs of the table have spikes 
at thelr ends that sink into the ground 
tand give the table firm support. Thus 
itis very useful for serving meals out- 
doors. 

Tn @ hospital, the table will span a 
patient's bed so that it ean be used for 
‘eating, writing, and supporting books, 
and is especially: useful during the trying 


period of convalescence. 
2 ud 


Famous Brains Now Shelved 


'N the Museum of the School of Medicine, 

{n Paris, can be seen a number of models 
of distinguished brains. 

Note the mold on the second shelf from 
the top, the second from the left. Tt is the 
brain of the famous scientist Berthelot. 
Within its convolutions originated the meth- 
od of proving that organic compounds, such 
fn fats, sugars, and other substances, could 
bbe synthetically produced without the inter- 
‘vention of some mysterious vital activity. 

‘Next is the brain of Gambetta, the famous 
French statesman, while on the same shelf, 
‘the fourth from the left, ia the mold of the 
brain of Troppman, x noted French eriminal 


Is This Frog Blowing Bubbles? 
HE little green “spring peeper” 


that lives in the marshes of Long 
Inland sends out his voice s0 loud at 
night that it ean be heard half a mile, 

‘The photograph above, by Dr. 
Frank Overton, of the ‘American 
‘Museum of Natural History, was ob- 
tained by flashlight. The frog in- 
flates a thin membrane in his throat, 
and this serves to intensify the sound, 
The pouch is inflated through small 
‘openings in the frog's mouth. 

‘There are other frogs that use this 
“resonator,” and the sounds vary 
from a coame ker-rraw, to note 
that equals the bluebird's song, 


Removing Moss from Canals 


WHEN mos grows in canals, it soon 
‘causes trouble. Yet how to remove 


ie 

George E. Stratton, of the United States 
Reclamation Service, offers several sug- 
gestions. If there is plenty of time, the 
ceanal ean be dried out; the sun will kil the 
‘mossy growth. When the moss is stiff, 
submarine saws will eut it. 

Dragging the bottom with a harrow is 
sometimes resorted to, but a chain is more 
effective. Thirty-three miles of canal were 
dragred with a chain at a cost of nine 


Keeping the Grinding-Wheels 
Continuously Wet 


GHOWN below is a grinding machine 
‘equipped with a small pump that 
pours a stream of kerosene on the 
Cutting surfaces of the three wheels, 
This tends to keep the tools cool and 
‘save them from wear. 

High-speed tool steel is very easily 
“burnt” if it is allowed to remain in 
contact with the grinding-wheel too 
Tong 

When kerosene or water is used to 
keep the tool cool, grinding is fac 
tated and all danger of damaging the 
tool is avoided.” The kerosene runs off 
the wheels into a big pan, where itis 
‘again picked up by the pump and forced 
back into the piping xystem, 

"Three wheels are used on the machine, 
‘one for coarse work, one for medium, 
and one. fer 
fine work. 


Into the Hippo’s Mouth 


INCE “Mogul,” « hippopotamus long a 

resident in New York's Central Park 
Zoo, was wild and fierce, He thought 
nothing of overturning hunters’ boats as an 
interlude to his morning’s bath, and if the 
hunters waited long enough, he would 
finish their adventures then and there. 

But Mogul has reformed since then, | He 
{is now a proud exhibit of the keepers, The 
picture tells its own story of their con- 
fidence in his gentleness. Nevertheless, 
when this particular keeper was preparing 
{for his sensational act before the camera, he 
Instructed “our photographer to “shoot 
quick.” 


© Kate & Norte 
"Tis fortunate for this 


© Kadet We Hevert 


Colored velvet 


Popular Science Monthly 


Hats of Wood and Paper <~~-(2) 


ea 
They appear just as 

attractive as the more i 
expensive spring hats $ 


Why pay twenty-five dollars for a hat when you can F 
get ‘one for twenty-five cents? A cardboard frame 

Covered with crepe paper and trimmed with paper fruit 

‘will develop into a pretty hat that costs but a quarter y, 


OKs a nator 


“Don't sell your old 


Crepe-paper hats come in all styles. They may 
tailored, or profusely rufled—and they cost only a qt 


we A Dog's (te 


Dogdom has its 
laborers and its 
idle rich just 
as humanity has 


He does so much motoring, you 
know. Fearful strain on the eyes: 
hhence the spectacles 


© Kadel tert 


Why does this dog carry a 
parasol? Not to protect 
Fis ‘complexion from the 
sun, a one might suppose: 
hhe does it for. business 
reasons, Advertisements 
fre painted on the parasol 
snd! on, the dows Jackets 
hhe is paid a regular salary 
for parading through the 
streets each day’ 


erly an 
kena ite of case to lead 
him safely ‘through city 
streets. ‘The dog wears a 
hhamess to which a handle 
is 


Here's a dog that hears more 
smn ny Mn the 
‘perator in'a moving picture 
thenter "He draws.a rect 
‘ryan around town 

every Block. the minute 
he “tops the music starts, 


What isone horsepower equal 
top Tathiscawetcquaisone 
Gog. lat one’ roah-power. 
{When the horse that forteriy 
had the cart peed ate 
the beyond, his master could 
hot aford nother. He har 


rnessed his dog to one shaft ‘This dog knows ship's time as “bells.” He rings Surely there are some days 
fand carried ‘the other one the hours and half-hours by pulling the bell-rope when he feels like breaking 
himself with his teeth loose 
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How They Felled Spokane’s 210-Foot Stack 


'T would be exciting to see  210-foot 

conerete stack, weighing two hun- 
dred tons, fall to the ground with a 
crash. ‘That is what happened in the 
city of Spokane. The city engineers 
were called upon to bring the stack to 
the ground, and a short time after the 
order was received two hundred tons 
of conerete and steel lay sprawled out, 
a bent and broken mass. 

‘A new building had been erected a 
short distance away. If the stack had 


damage would have been wrought. 
On the other hand, if the stack fell to 
the south, several thousand dollars’ 
damage would have been done to the 


railroad property. It simply had to 
fall “just right.” 

Before work was started to weaken 
the base of the stack, an attempt was 
made to attach a heavy rope to the 
top. A gun to shoot the rope over, 
used by the fire department, was 
pressed into service, but the height 
‘was too great. A light scaffold one 
hundred feet high was built inside the 
stack. A hole was cut through the 
conerete, and a heavy anchor carrying 
1 three-quarter-inch cable was hoisted. 
‘This was connected with a windlass on 
the ground, which could exert a pull of 
twenty tons. 

‘The workmen then hacked at the 


base of the stack with their chisels 
and hammers. ‘They drilled sixty-five 
holes around the base on the side 
toward which it was to fall. Several 
small charges of dynamite were then 
put in place and exploded. The stack 
listed several inches, but refused’ to 
fall. A hurry-up call was sent in for 
oxyacetylene torches. ‘The exposed 
steel ribs were cut. Still the stack 
insisted on standing. 

Another charge of dynamite was set 
off. ‘This was the last straw. The 
great mass of concrete and steel started 
to sway. Slowly, then with increased 
speed, the stack moved earthward, 
‘There was a crash and all was quiet, 


Electromagnetic Clutch Regulates Its Own Power 


‘WO Englishmen, Messrs. Davies 

and Soames of London, are the in- 
ventors of an ingenious electromagnetic 
clutch that can be used automatically 
to regulate the electrical output of a 
generator or the mechanical driving 
power of a motor. There is no me- 
chanical connection between the driv- 
ing and driven parts of the cluteh— 
only magnetic attraction, the extent of 
the magnetic force exerted 
being in proportion to the 
electric current passed 
through the electromagnetic 
coils. 

The device is particularly 
valuable in instances where 
the generator of a motor 
generator set is suddenly 
overloaded or short-circuited. 
Under such an extreme con- 
dition, the cluteh has its mag- 
netic pull automatically cut 
down, so that there is slip- 
ping between the driving and 
driven parts, preventing 
damage to the generator 
windings. It is therefore 
very desirable for machinery 
that is subject to sudden 


overloads or shocks that would burn 
out or otherwise damage electrical 
units not equipped with the clutch. 
‘The elutch could also be used to pro- 
tect machinery likely to be jammed, 
such as anchor-winches, capstans, and 
winding drums. 

Briefly, the clutch has two main 
coils, one in the driving member and 
the other in the driven member of the 


mechanism. Initially only the driving 
member's coil is energized, thus at- 
tracting the driven part magnetically 
and pulling it around with it. -Sup- 
poe the clutch is used for a connect- 
ing-link between the shaft of an 
electric motor and that of a generato 
As soon as current is taken from thi 
Renerator—that is, as soon as some 
electrical load is put on it—the coil in 
the driven part of the clutch 
is energized also. ‘This has 
the effect of opposing the 
magnetic pull of the coil in 
the driving part of the clutch, 
and hence the resulting mag 
netic force seeking to make 
both parts of the shaft rotate 
together is lessened. 

‘When the generator's elec- 
trical load exceeds a certain 
amount, the opposing mag- 
netic actions of the two coils 
neutralize each other and 
there is no longer a driving 
connection. This, therefore, 
slows down the’ generator 
until its load is normal. 
Then the coil in the driving 
part again dominates. 


How a Fire-Engine Raised the Ships- at Zeebrugge 


DETAILS OF 
MONITOR 


WATER pumped under a boat embedded in the muddy which must be pasted around the hull to Hift the boat. 
bottom will help to raise her. From a fireand-salvage The monitor, or "water-gim,”" which forma part of the 
runs down, larger 


refuse mud and water is sucked up. upon a platform, vethod was. first 

‘Adiver guides the water hose down to the bottom of the used with compicte im raising the blockships at 
null embedded in the mud. ‘The strong of water These vessels were heavily weighted 
‘rom the nogsle bores a hole in the muddy bottom. Work: deeply embedded in the mud. Captain Sir 
ing fom the opposite side of the wreck, another diver F. W. Young, of the British 
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Curing the “Bad Eye” Habit 
Professor Scott’s machine to speed up slow readers 
“By Raymonde G. Doyle 


ARLY in the year announce- 
ment was made that the educa- 
tional department of Spring- 

field, Massachusetts, had decided to 

increase the reading eapacity of the 
sehool children; and that Professor 

Colin A.’ Scott, head of the Depart- 

ment of Education at Mount Holyoke 

College; would direct the work, 

Strange as it may sound, Professor 

Scott is accomplishing his purpose with 

the aid of a machine—a device of 

cogged wheels and sliding shutters and 
speed controls that might be called an 


Yaris greatly. Ie was proved that if 
22 per cent of all the people in the 
United States cannot read at all, there 
are probably not more than 25 per 
cent who find any comfort in reading 
even the newsps Graduates of 
high schools were able to read material 
as difficult as the ordinary news items 
at the average rate of 310 words a 
minute, Some read as slowly 
as 150 words a minute, while 
othérs progressed as rapidly ax 
450 words a minute. ‘Those 
who read more rapidly, it was 
found, were usually able to give 
as good an account of what they 
read, and of course a longer 
account, than those who read 
more slowly: « 

Ultimately “Profesor Scott 
fourid that the rate of compre- 
hension was a large factor in 
determining speed reading. 

Another point made clear by 
the tests wan that certain me- 
chanical habits are formed by 
children, and that some of them 
interfere with both speed and 
comprehension, Among them 
‘was the habit of fully pronoune- 
ing words mentally while read- 
ing silently. ‘The rapid reader 
never does this, although he can not 

along without some pronunciation. 
fe telescopes or slurs his words, 
‘great advantage in silent reading, but 
a drawback in that it tends to make the 
individual a slipshod speaker. 

‘The next step was the determination 
that the rapid reader had a great 
positive advantage, chiefly because 
impressions passed before his mind 
quickly and crowded together into one 
foeud, thus unifying within the span of 
a few seconds the different elements 
that went to make up a thought. 

‘Then Professor Scott gave his atten- 
tion to the movements of the eyes as 
they pass over the material read. 

“The reader,” he says, “usually 


Professor Scott exposes a section of 
printed line, covers it up, and ex- 
poses the next section: if the pupil 
Feads slowly, the machine is geared 
Up to a. higher rate of speed— 
terally “jolting’™ his eyes along 


The top potgrah econ the arenes 
ine Woe. The ‘dots and 


gem per 
{haf the length of the magazine line). After one 
false move, the eye traveled over the fine in six 
jumps, taking about twelve letters at a jump 


assumes that his eyes glide evenly over 
tthe line unless he should be stopped by 
something not properly seen or under- 
stood. Accurate observation, how- 
ver, shows that this is not the case. 
“A good reader takes in twelve or 
thirteen letters in one glance. In 
order to do this, the eyes rest for a 
fraction of a second, usually about one 
third of a second.’ They then move 
rapidly to the next section, and so on. 
“These sections doubtless overlap 
somewhat on the edges and are of 
slightly irregular lengths. The eyes 
move a certain distance and then stop, 
whether the distance moved is exactly 
the same as on the previous section or 
not. The line of travel is along the 


upper portion of the line, but the center 
of the resting-point may be, not a 
letter or a word, but a blank. space. 
This makes no difference to the vision, 
since it is a certain section that is seen, 
not successively, but at once. In an 
ordinary newspaper line, a rapid 
reader will make only three stops, and 
will thus be reading about 350 words a 
minute. A slow reader, on the other 
hand, makes as many as seven or more 
stops and. reads perhaps only 160 
words a minute.” 

As a result of his highly important 
observations, Professor Scott has 
@rawn the conclusion that about half 
of the slow readers continue to be slow 
even when the material read could be 
comprehended by them much more 
rapidly. Not lack of comprehension, 
but the persistence of a “bad-eye 
habit,” prevents their reading rapidly. 

‘At ‘this stage of his work Professor 
Scott began to see a glimmer of hope. 

fe invented a machine to correct the 
“‘bad-eye habit" of slow readers, 

Professor Scott's machine ex- 
poses a section of printed line ax 
it would be seen by a good 
reader, covers it up, and exposes 
the next section at whatever 
rate may be found comfortable 
for the pupil. If, however, the 
pupil reads slowly, the machine 
can be geared up gradually, 
almost imperceptibly, to a 
higher rate. 

‘The machine has proved that 
the shutting off of an exposed 
section of a'line, the exposure of 
the next section, and so on; does 
not interfere with the créition 
in the reader’s mind of an im- 
pression of what he has seen. 

‘The impressions “overlap,” 
and the full import of the text is 
grasped easily. 

Now; if the reader had been 
left to struggle along in his own 
‘way under the handicaps of a mechani- 
cal defect in eye movement, what 
would have happened? Undoubtedly 
he would have hesitated and lingered on 
this one line, and divided it into four 
or five or possibly six sections. But the 
abrupt shutting off of the first section 
of the line compelled him to shift his 
eyes to the ne, Literally, his eyes 
were ‘‘jolted” along when’ his own 
inclination was to go slowly. 

Gradually the eyes become ac- 
customed to being forced to jump 
ahead, and they jump of themselves. 
‘The reader becomes oblivious to the 
motion of the shutter, and at the end 
of six weeks is able to read without it 
at about the same rate as with it. 
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Will the Tides Light London? 


By P. J. Risdon. 


N the Severn river, England, at 
high spring tides the difference 
between high and low water amounts 
tonearly fifty feet. At ordinary high 
water the river ean accommodate the 
largest ocean-going vessels; at low 
tide such vessels cannot navigate. 

‘The suggestion has been made that 
the river should be dammed to retain 
the water at a minimum depth suffi- 
cient to form a locked basin of 
twenty-seven square miles, affording 
anchorage for fleets of ' steamers. 
‘This would result in a new shipping 
center; a new port would develop. 

In conjunction with this scheme, 
there is a proposal to utilize a portion 
of the immense potential power of the 
tides, 

‘The water available is declared 
sufficient to generate 500,000 horse- 
power ten hours out of twenty-four. 
‘The estimated cost, is $150,000,000. 
‘The tidal power derived would return 
at least 5 per cent. on the outlay. 

‘A vinduet is to eros the main 
channel, and in this viaduet a lock is 
provided, capable of passing the 
largest Vessels. As the locking 
through of ships would delay traffic, a 
loop viaduct is provided, so that 
trafic could be diverted." At each 
end of the lock a lifting bridge would 
be provided. ‘The ships would be 
manipulated by electricity. On each 
side of the channel below the lock a 
dam would be constructed to the 
height of high spring tides, 

In the portions of the dams lead- 


| At the left is illustrated =A. 
the action of Severn’s 


fis enough water to gen- 
| erate $00,000 hp. a day 


vind 
ing to the lock would be placed water 
turbines. The turbines would be 
operated by varying water pressures, 
as work would begin with a head of 
only a few feet, increasing to thirty 
feet at low water. The turbines 
would operate electric generators. 

In the section marked B in the 
diagram above, enormous automatic 
water-tight gates would be pro- 
vided, capable of opening upstream 
only.” Suppose a tide to: have 
| reached the level of the water above 
the dam; the pressure thereafter 
would be greater outside the dam, 
| and would foree the gates open, 
| allowing the tidal water to flow up- 

stream and raise the water level in 
‘the basin to high-tide level. With 
| ebb tide the pressure would be re- 
versed, and the gates would auto- 


matically close and retain the 
water. 
In the neighborhood of Tintern 
a 


Concrete dans D. 

des onaturbine, There gateopcrated by Getide 

thes on turbine. on vy the tide 

| EN Rehway and raiload 
et 


Stipring wha 

spping wharves 

Fr Laks tos wil euay 
Future development 


(ten miles away) is a lake to which it 
is proposed to bore a tunnel, forty feet 
in diameter, through solid rock. ‘The 
object is to enable the generating 
plant, in a power house on the banks 
of the river Wye (when the power 
demand is less than the power gener- 
ated), to pump water to the lake, 
whence it would flow to turbines in 
the power house and be used for gene- 
rating electric current during high 
tide, when the other plant would be 
idle. 

As the electricity generated would 
be far in excess of local demands for 
many years, it is to be converted to 
high-voltage current and transmitted 
to industrial areas. 

It is within the bounds of possi- 
bility that a man in London may 
glance at the electric lamps in his 
house, and reflect that they are con- 
suming current indirectly generated 
by the moon in mid-ocean. 
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Egyptian Mummies Made in America « 


This umm 
¥ y 


They haven't enough mum 
rales in Egypt to satisfy the 
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This Airplane Runs on Rails: It’s the French “Flying Express” 
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Mother to the Seaplanes 


By Graser Schornstheimer 


‘HE aircraft carrier is one of the 

most important developments of 
naval war. With aireraft for spotting 
purposes a battleship’s gunnery was 
improved 30 to 40 per cent. 

‘An aircraft carrier must be repair 
base, fuel base, and launching and 
landing platform for airplanes. She 
must have speed, for the fleet is only as 
fast as its slowest ship. 

‘The former collier Jupiter, equipped 
with the electric drive, has been re- 
modeled to carry planes, and renamed 
Langley. 

A large deck is required as a launeh- 
ing and landing platform. So the 
Langley ejecta her smoke through the 
sides by tubes that carry it aft before 
discharging it. All modern ships must 
have masts for radio equipment, and 
masts that telescope into the ship have 
been fitted to the Langley. The eleva- 
tors that take the airplanes 
to and from the platform 
rise so that the floor of the 
elevators in flush with the 
platform, 

Below the platform is the 
main deck on which are 
hoists to lift seaplanes and 
place them in repair-shop or 
hangar. This is also the 
fgun-deck upon which four 
five-inch guns are mounted. 
The quarters for the ship's 
complement are located here. 

Below this deck lies an- 
other on which are the hang- 
ars, where all the seap! 
not under repair are carried, 
also the repair-shop. 

‘A crew of twelve officers 
and a hundred and seventy- 


nine enlisted men will be carried in 
addition to the aviation comple- 
ment. 

‘The Langley will probably carry 
thirty airplanes. Both land and sea 
types will be used, divided into 
these classes: fighting planes, scout- 
ing planes, scouting and spotting 
planes, torpedo planes, and possibly 
some bombing planes. 

The Langley is probably too slow 
for the duties she is expected to per- 
form. All battleships have a speed 
of twenty-one knots; the Langley 
has but fifteen. 

‘The position of the aircraft carrier 
with the fleet is in the smoke screen. 
‘Then it can help ward off destroyer 
and submarine attacks and make the 
scouting planes more efficient. For 


this service a ship needs every knot * 


of speed that can be given her. 


apparatus that looks like a book 


It Isn’t a Book, But a 
Radio Outfit 


ERE is a radio outfit ar- 


‘a cane, takes out his “book,” 
adjusts his receivers over his 
head, and combs radio mes- 
ages from the sky, He 
“tunes" his outfit to different 
wave-lengths by adjusting the 
covers of the book. 

‘When the book is wide open, 
the radio equipment is ready 
to receive from stations with 
long wave-lengths. When the 
book is closed, the outfit is 
‘tuned to receive messages from 
‘small amateur stations, 

Signals have been received 
cover a distance of 300 miles, 
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‘This novel system of locomotion has been approved 
by the Commission Interministérielle, which was 
nominated by the French government to make an 
investigation, Construction has already begun on a 
line running between Lille, Roubaix and Tourcoing. tween the points bridged by thiselaborate structure? 
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Microscope and Telescope Too 


With one instrument you can either see the mountains 
on the moon or magnify a spider to the size of a cat 


By P. J. Risdon 


GUEPOSE that there were english Correnpondent of the Popular Science Monthty not be examined either with a 


an instrument that is both 
telescope and a microscope. Suppose 
that at a distance of twenty-nine feet 
‘you could with its aid read small print 
in » dictionary, or see the individual 
hairs on a mouse twelve feet away, or 
identify plants on a wall a quarter of a 
mile off. 

All this the wonderful Davon micro- 
telescope does, To understand just, 
how it accommodates itself miracu-\ 
Jously to distance, yournust understand ~ 
the principle on ‘which both the tele- 
scope and the microscope are con- 
structed. 

In order to realize the advantages of 
‘the micro-telescope we have to con- 
sider the limits of ordinary telescopes. 
Disregarding, as we may, complici 
tions and refinements, a telescope con- 
sists easentially of an object-glass at 
fone end and at the other end an eye- 
piece that is but a mieroseope. The 
object-glass focuses the image of an 
object upon the microscope lens by 
which it is magnified. ‘The propor- 
tioning of the parts limits the range of 
an ordinary telescope. A telescope 
designed for observing the outer 
planets would not be suitable for 
studying insect life at ten yards range. 


The Davon Micro-Telescope 


A microseope consists of one or 
‘more magnifying lenses, ealled the ob- 
jectives, which magnify and project its 
enlarged image upon the eye-piece of 
the instrument. Every one who has 
used a powerfull microscope is aware 
that an object can be examined under 
it only ina given plane. Consequently, 
specimens for examination have to 
be specially prepared. For instance, 
for the microscopic examination of 
metals, sections of the metal 
with perfectly flat surfaces 


. 


garden wall and you see a spider a few 
yards off magnified to the size of a large 
cat. To do these things, simply turn a 
‘serew. 

Owing to the depth of focus of the 
miero-telescope, that is, its equal mag- 
nification, at the same time, of the 
different "portions of an object, a 
fractured section of steel, or mineral, 
any object, in fact, is simply placed in 
position and examined with a mag- 
nifieation of from: thirty to ninety 
diameter, at a distance of from one to 
thrée feet from the object. ‘The depths 
of the cavities are brought into view, 
‘as well as the protuberances, 

‘The instrument consists of an or- 
dinary microscope to which is fitted an 
extension piece that is virtually the 
telescope, except that the microscope 
itself constitutes the eye-piece. There 
are two different extensions, known as 
the long- and the short-focus attach- 
ments. The long-focus attachment 
enables the instrument to be used for 
objects at any distance exceeding six 
feet, to infinity. Thus either the 
moon or an object on the other side of 
the room may be examined, the mag- 
nifieation being variable up to sixty 
diameters. The short-focus attach- 
ment is for microscopic observation at 
distances of from one to three feet. 
Each attachment consists of a tube 
fitted with an object-glass and a series 
of “stops” or holed diaphragms that 
have the effect of sharpening the im- 


age. 

‘Any standard microscope can be 
converted into a micro-telescope by 
fitting either attachment into the rim. 
With the short attachment you can 
examinemicroscopically anything that, 
because of its size or shape, could 


microscope or a telescope. 

For mere examination of objects 
both near and far a self-contained 
instrument may be obtained resem- 
bling a small pocket telescope thirteen 
inches long. For indoor work this 
may be mounted on an ordinary stand; 
for field work it may be held like a 
telescope or mounted on a tripod, or 
screwed to a tree or post by means of a 
gimlet attachment. When used on an 
ordinary stand, a flat mirror clipped to 
the end of the telescope enables high 
angle views—for instance, the moon 
overheat 


A Camera Is Part of the Equipment 


‘Whatever can be seen through the 
micro-telescope ean be photographed. 
A camera forms part of the equipment, 
‘The eye-piece of the microscope 

its tube are removed, so that the mi 
nified image of the object is focused 
directly on to the ground glass. 

‘The super-microseope (as distinct 
from the micro-teleseope, in which the 
microscope magnifies an “air” image of 
a more or less distant object, which in, 
formed on the plane of the microscope 
stage by means of the telescope lens 
employed) deals with an image formed 
in the air, of a near object such as a 
microscopic specimen. This "real" 
image is obtained through a micro- 
scope objective that takes the place of 
the telescope objective. ‘The result of 
magnifying by a microscope the image 
formed by another is remarkable. ‘The 
distance between the object and the 
objective is increased. Considerably 
great depth of focus is acquired, and 
not at the expense of the definition. 

Further, about twice the magnifica 
tion that any given microscope object- 
ive is supposed to stand is 
obtained by means of the 


have to be prepared and 
‘etched with acid. Other ob- 
jects are prepared by flatten 
ing them out, or alternatively 
the focus of the microscope 
has to be frequently altered, to 
enable the different parts of 
‘the surface to be examined 
successively. 

Now comes the Davon 
micro-telescope, a combina- 
tion of a microscope and tele- 
scope. Range and depth of 
focus are obtained at one and 
‘the same time, which is abso- 
lutely impossible with either 
instrument alone. Turn it on 


super-microscope. By substi- 
tuting a camera for the eye- 
piece tube and eye-piece of the 
microscope, photo-micrography 
is simplified. Photographs of 
metal fractures at life size, 
metallography up to fifteen 
hundred diameters, and photo- 
micrography to three thousand 
diameters has been taken in 
this way with most excellent 
results. In the fields of science 
and commerce the micro-tele- 
scope and super-microseope 
should prove inyaluable to 
metallurgists, _mineralogists. 
geologists, botanists, engineers, 


‘the moon and you will see its 
mountains. Turn it on the 


‘surveyors, doctors, and to the 
intelligent public generally. 
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The Telescope that Is Also a Microscope 


Im the, wonderful new avon, micro-tclacope, a shown in the center pictur it canbe uned a a teleeope; 
telescope is converted into a microscope merely "As a photo microscope the instrument 

separating the Tenses and applying, a micresropie he howe shown inthe detall picture at Ue right a & 
attachment. When a camera ts attached to it, photo- distance of three fourths of a mile. Compare the 
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WEEN children seesawed ten years 
‘ago, they were quite content to 


The 
‘moving seesaw. It was invented 
by Carl Gebert, of New York 
city, and is shown here traveling 
down Fifth avenue 

AAs the boys on the ends swing. 
up and down, the motion is im- 
parted to gears that are con 
nected with the large wheels. 
‘Thus, the faster the boys swing, 
the faster they move. There 
sare wooden crosspieces mounted 
above the small guiding wheels 
fhat the boys use for “pushing 


Eskimos Now Eat Cooked Fish 


FEEDING fish to tndian and Eskimo 
children is one of the taske of the Hay 
River Mission, located near Great Slay 
lake, in the northwestern part of Canada. 
‘The’ Indian and Eskimo childrén in the 
neighborhood are little savages and like 
their fish raw. But the missionaries are 
teaching them to eat it cooked. 

‘The picture below shows how the fish are 
cooked. 

Poles are driven into the ground, and 
pieces of cleaned fish are stuck on the 
fenda of the poles. A fire of pinewood is 
built under the fish. 


capacity and 
fort for those who would like to ride 
without straddling the machine on a 
rear seat. 

che tide car, however, has always 

‘@ one-person outfit. Here 

side car built for two. There 
plenty of room for the passengers to 
Tide in comfort. The spring suspen- 
sion given the machine the riding 
‘qualities of a small automobile. It 
is not improbable that this side 
car will threaten the taxis great 
popularity. 


American Eyeglasses in Mukden 


DURING the past few years—eapecially 
‘since the opening of “government 
‘schools in 1907—there has been a large 
demand in Mukden for eyeglasses. The 
‘students, who form no amall part of the 
residents in the larger cities, have taken 
chiefly to wearing spectacles. The violent 
wind-atorme of the country also make 
foegies welcome ss x protection from the 
just. 


Most of the eyeglasses found in the 
Japanese shops are of American mani 
facture, which the natives seem to prefer 
rather than the small-lensed product that 
is manufactured by the Japanese. 


Driven by an Airplane Propeller 


MORE than twenty years 
‘Count von Zeppelin bul 
his first giant: dirigible airship. 
To determine whether the pro- 
peller that had been designed 
‘would drive his airship at a cer~ 
tain speed, he mounted the pro- 
eller on a launch, The pro- 
eller churned, not water, but 
air, just as on a dirigible 

‘A queer vehicle recently ma 
its appearance on the streets of 
Loa Angeles, An automobile 
engine drives a large air pro- 
ppeller, which is enclosed ina 
ind of cage. ‘The air-screw, by 
‘baring” into the air, pushes the 
machine along, thus indirectly 
utilizing its power. 


“400 Miles to the North Pole’ 


I tion, authors ure 
‘sure to tell you that “we erected w.cairn 
to mark our position.” The eairn is a kind 
‘of signpost, built of stones or wood from 
‘the sleds. 

‘All these signposts are of interest, but 
this one especially, hecause it was built by 
the late Admiral Peary on that trip when 
the actually reached the Pole, after a 
struggle of twenty-three years. Captain 
Godford Hansen, leader of a Danish expe- 
dition, stumbled on Peary’s cairn, and no 
doubt found it useful. ‘To him it meant 
"400 miles to the North Pole.” 
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What Is “Still”’ Friction? 


NQUISITIVE men of the Bureau of 
Standards, Washington, D. C., recently 

ied to ‘static 

frict 

Two large ball bearings were placed 
between two steel blocks. The blocks 
were then placed under a teating-machine, 
and a pressure of from five hundred to 
five thousand pounds was applied v 
tically. The friction present. was dete 
‘mined by the force required to produce a 
Iateral motion of the ball between the 
blocks as measured by means of a tubular 
spring balance 

‘Various forms of raceways were eut in 
the tool blocks, and ball bearings of 
different sizes were employed. Two 
rollers were placed under the lower test- 
ing-block to add stability and to prevent 
the arrangement from falling out. 


Playing Football on Bicycles 


DICTIONARIES say that 1 football is 
‘8 large india-rubber ball encased in 
leather. Such were the footballs of earlier 
days of the game, To-day they are built 
‘on the plan of automobile tires, and, while 
encased in the same tough material, they 
fare not solid cores of rubber, but are in- 
flated. 

‘The great pressure exerted on an auto- 
mobile tire shows how strong is a cushion 
‘of compressed air. Here, in the new 
adaptation of football, no such pressure 
in exerted. The front wheel of the bieyele 
is used to send the ball toward its goal. 

In this game, one ean imagine what « 
tangle of wheels must oceur when a number 
of the riders rush together at an exciting 
moment, although it is doubtful if it is as 
dangerous as either Association or Rugby 
football, which each have a long list of 
vvietims to their eredit. But what is a 
‘bump or a sprain to a good outdoor game 
of any kind? 


Genome View Comma 
‘Entrance for All Soles’ 


10 reads the sign that appears over the 

doorway of a New York store, You 
wonder at first whether the owner really 
means “soles” or “souls,” and then you 
notice that the doorway itself is cut in the 
‘shape of a sole. 

‘The store is one in which shoe-repairing 
and shining are done. And the role-shaped 
‘entrance is eat out of white cardboard. It 
in very noticeable and has attracted many 
‘people to the store—which was exactly what. 
the owner wanted. The canny storekeeper 
made other plays on the word “sole,” as 
you see. 


Saving Helium for the Future 


CCORDING to Richard B. Moore, 
chief chemist of the United States 
Bureau of Mines, the United States is 
richer in helium than any other country. 
teps to conserve the supply, 
two plants, one for experi- 
‘mentation and the other for extracting 
helium from the natural gas. 
Helium ia valuable in filing balloons and 
dirigibles. Tt is non-inflammable, and 
‘therefore safer than hydrogen. 


It Holds the Telephone-Book 


“UVHERE'S the telephone-bookt 
Most of us have asked that ques 
tion many times,  Telephone-booka 
should have a fixed place in the world— 
especially in the world of business, 

Tn the picture above you see a new 
holder that ean be fastened to the tide of 
your desk. It keeps the book entirely out 
of the way when it is not in use, Yet, 
when you wish to look up a number, all 
you have to do is awing the holder to 
your side and raise the curved handle at 
the bottom. ‘The book will automatically 
open as you raise it to x horizontal posie 
tion 

‘On releasing the handle, the holder will 
lock itself in that position and remain 
there until you have found your number, 
‘Then you pres amall button near the 


Is He Dead or Alive? 


“THE Nubian crocodile, like his com. 
panion of the jungle, the lion, is reputed 
to be the most vicious of his species. The 
captive shown in the picture below is a fine 
specimen of those that frequent the Gangen 
river in India, where they were considered 
sacred and were treated with respect and 
awe, even to the extent of the natives 
flinging their babies to them as a fitting 
‘sacrifice to the river god. 

Millions of years ago crocodiles were 
undoubtedly native also to England and 
France; their remains have been found in 
fresh-water deposits and near the mouths 
of supposed rivers. 

‘This specimen is dead, though he is to 
all appearances very much alive. ‘The 
photograph was made by James Ricalton, 
of Maplewood, New Jersey, who has spent 
many years in the wilds of Africa. 
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Mount the Flashlamp 
in a Holder 


TT HE handy little flashlamp 
becomes handier when it 
doesn’t have to be held in the 
fingers. To train the light on 
‘2 certain spot, yet have both 
hhands free, is'an accomplish 
ment. afforded by the metal 
lamp recently invented by 
William Waegel, of Reading, Pennsylvania. 

‘The holder cun be attached to alma 
anything, oF it can be laid on the ground 
fand the light turned in any direction. Not 
only can a flashlamp be used in the holder, 
Dut it can be used to hold an ordinary 
cloctric lamp. 

‘The holder consinte of a metal clamp 
carrying a pivoting devie 


$30,000,000 in a Chair 


N the Shah's palace at Teheran may be 

een the celebrated Peacock Throne, 
shown in our photograph, and valued at 
‘more than $30,000,000. It wax taken from 
the Grand Mogul at Delhi by the vietori- 
ous Nadir Shah. 

Tein in many ways a curious and wonder- 
ful article, virtually a single chair, upon 
which the Shah alts when he holds diplo- 
matic receptions. The wood is of the 
finest ebony, and most elaborately carved, 
fand ornamented with sheets of gold on 
which are enamels, fantastic birds, and 
chimeras et with precious stones, culmi- 
nating in a diamond sun. 


How Mount Vesuvius Looks 
through a Telescope 


tive voleano, such as Mount 
AY" Vesuvius, is one of the most interest- 
ing spectacles afforded to the eyes of man. 
Like any dangerous cataclysm, its burst 
of flame and explosions of “lava bombs’ 
fare safer to witness from a distance than 
near by. 

Here the telescopic camera comes in with 
advantage. The photograph shown above 
was taken in September, 1920, through a 
camera equipped with a telescopic lens. 
‘The opening in the side of the crater, 
through which the smoke and poisonous 
frases issued, is more than a mile and one 
hhalf in diameter. An observatory on. a 
near-by ridge, supported as a national in- 
stitution, has taken a continuous record of 
teach phase in the eruptions of Vesuvius for 
many years. 

When the wind is favorable, it ix sur- 
prising how close one ean approach the 
dangerous field of Vesuvius. But with a 
telescope one does not have to await the 
change of direction cf the wind, 


N 
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Saturday Night in Japan 
a Serious Matter 


E have been told that 
the United States hus 

‘more bath-tubs to the square 
mile than any other country; 
Dut even some of w 
member the Saturday 
haath in the kitchen, Crude as 
it was, the old kitehen was comfortable, 
in the warm 

Contrast the discomfort of 
taking a bath in Japan, as shown by the 
picture, Note the small stove and the 
drainpipe flue that releases the smoke just 
‘on a level with the washed one’s head, The 
tub itself looks leaky, and the rough edge 
‘makes one shudder, 


Taking a Vapor Bath 


‘OR administering vapor baths in con- 

junction with electric-light baths, and 
for controlling the apparatus at "will, 
Winfred $. Clam, of Wilkinson, Indiana, 
thas devised a cabinet equipped for either 
‘gas, alcohol, oF electric heat. 

‘The bolling system consists of a supply 
tank that holds a gallon of water, which Is 
automatically supplied to a boiling-pan 

‘The heating clement is loeated within the 
heat-chamber. It is easily controlled. 

‘The apparatus is used for the treatment 
of rheumatism, neuritis, neuralgia, obesity, 
‘blood-pressure, and various lung and 
bronchial affections. 


ELECTRIC 
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Glue Made of Blood 
Maxuracrurin 


a new glue from 


blood for use in welding airplane 
parts and in plywood exposed to moisture 
{ an achievement credited to the Forest 
Products Lab orate 

made from blood is more water- 
proof than the casein glues now in use, a 
virtue that is especially desirable in the 


cleavage of woods exposed to the dampness 
of changing atmospheric conditions. The 
new glue will hold together layers of° wood 
only 1/125 in. thiek, 

Dried blood albumin is received from the 
meat-packing establishments, "Fresh blood 
‘ean be employed only when the slaughter- 
houies and glue-manufacturing facilities 
fare not far removed; for blood coagulates 
‘easily and decomposes. 


This Egg-Turner Is of Simple 
Construction 


E965 for hatching are always collected 
in cold weather to avoid freezing. 

‘The poultryman shown in this photo- 
raph has built a homemade device for 
‘turning the eggs when large numbers are 
being saved for hatching. 

The illustration clearly shows the 
mechanical details of the turning-rack. 
‘Trays expose the eggs to the warmth of 
the room; otherwise the exes would require 
‘shutting with the hands. ‘The rack is a 
labor-saving device for handling eggs where 
‘there is a tem perature of from 60° to 60° F. 

If the collection is stored for only a few 
days, a turnover is unnecessary. Daily 
use of the turning -rack is recommended by 
the United States Department of Agricul 
ture if the exes are to be retained in storage 
for a week. Ordinarily, commercial exge- 
‘cases will answer the purposes 
‘of a turning deviee. 
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Practising Golf-Strokes in Front 
of a Mirror 


“THE ambitious beginner in_ golf ner- 
vously takes his stand, and swings at the 
ball with the grace of an old-timer. After 
the dust clears he finds the ball un- 
disturbed at his feet 

‘The onlookers enjoy the show, while Mr. 
Beginner feels like crawling into the sand. 
box. A lot of embarrassment may be saved 
by learning to hit the ball indoors before 
any attempt is made on the links. 

By practising in front of a mirror, the 
beginner can train himself to really hit the 
ball. When he does hit the ball, a big net 
catches it. 


Carriers that Preserve Fruit 


ANANAS become discolored when 
bruised and the discoloration spreads; 
hence the banana becomes uneatable. 

Frank Schmitz has invented a banana 
carrier that guards the fruit from harm. It 
consists of a burlap sack that is fastened 
to the inside of a cylindrically shaped 
erate. ‘The inventor tells us that this 
‘carrier can be used for at least a hundred 
trips. 

‘The crate is made of elm strips held 
together by heavy hoops. The sack is 
sewed to the crate with twine at each inter- 
section of each hoop and strip. The mouth 
of the bag is located well within the outside 
hoop. Thus the bananas inside the bay do 
not come into contact with any solid sub- 
stance that might bruise them. 


os 


More Space in the Theater 
A GREAT and noble sct for suffering 
humanity: was achieved by the man 
who invented this theater seat. Did you 


ever sit on the end seat in a “mov 
theater and manage to see all of the piee 


ture? If you did, you had a wonderful 
piece of luck. 

Usually, just as the villain is choking 
the poor, defenceless «irl, in comes a lady 


five ehildren to file past you. The 
kids walk all over your new shine and then 
‘you try hard to smile cheerfully when the 
indy bees your pardon 

“This new seat has un opening cut in one 
side, When people pass, it in only necessary 
to turn and place your legs in the opening 
‘This leaves plenty of space for people to 
ass you 


The Ball Can't Drop Out of 
This Glove 


“TES muffed it!” The crowd groans as 
we second-baseman fails to hold the 
fast ball that shot his way’, 

‘The speed at which the ball travels 
creates a cushion of compressed air in front 
of it. Thus, as it reaches his glove, the 
compressed air causes the ball to rebound, 

Major Robert H. Young, of the United 
States Air Service, has invented a baseball 
glove that swallows this compressed alr, 
creating a partial vacuum in the glove and 
liminating the tendency to rebound. 
‘There are air holes in the padded palm to 
which flexible tubes are attached. ‘These 
tubes have their outlets in the sides of the 
glove. There are valves at the ends of the 
tubes that prevent air from entering. 


This Is an Electric 


For Setting Of 


Hair-Clipper 


FOUR hundred and thirty clips x minute 
—that is the speed of this hair-lipper. 
‘The man who dislikes the “feel” of hand 
clippers sneaking up the back of his neck 
will certainly be interested in the sensation 
this machine will produce It gives him a 
combination massage (because of the rapid 
vibration) and hair-cut, 

A amall electric motor attached to the 
handle of the clipper drives it A worm 
reduetion gear is used ‘The entire outfit 
‘weighs slightly more than a pound, so it 
behooves the operator to make haste, 


Carrying a Dairy Aboard Ship 


“THE owner of a Swedish freighter de- 
cided to take a trip on his vessel, He 
‘wanted to take his children also, and the 
‘question of milk had to be considered. The 
children had to be supplied with fresh mill 
‘every day, no their father decided to take 
two cows, 

‘A cowshed was built on the upper deck, 
and two good Swedish mileh-cows were 
placed in it. ‘They crossed the ocean with 
‘out suffering, and gave their full quota of 
milk each day. 

‘The picture below shows that the cows 
‘had fond their sea-legs and were at home 
‘on a sloping deck. 


Fish Taken Alive to Canneries 


NCE herring are caught, they must be 
transported tothe cannery. If the net 
in which they were caught were towed to 
the cannery, many fish would be dead be- 
fore they reached their destination. If 
they are taken from the water and placed 
aboard, then it is necessary to handle them 
twice. 

When this newly developed barge is 
brought into use, a great mass of fish may 
be transported to the cannery with ease. 
‘The stern of the barge is open. The sides 
land the bottom are covered with a heavy: 
ret, The net in which the fish are caught 
is dumped into the barge. The barge is 
‘then towed to the cannery, 


America’s Wealth in Poultry 


ABE you eating more than half an epg 
a day? If s0, you are getting more 
than your share of the product of the 
nation’s poultry-yard. 

‘According to a recent estimate, there 
fare in the United States 699,000,000 
fowls. These produce annually” 1,921, 
00,000 dosen eggs, worth $1,179,000,000, 

‘The average value of eggs is one third 
that of corn, and half that of wheat, and 
the same as cotton. 


tho Dynamite 


BLASTING machinoe have always been 
‘very heavy. Here is a small light one, 
ing only throe and one quarter 

pounds. It is so small that it may be 
placed in the pocket and carried from place 
ta place 

‘When the handle is given a sharp turn, a 
‘momentary current of great strength ‘is 
generated. This is sufficient to set off 
five or six charges of dynamite when they 
fare connected in series. 

‘The little blaster is just the thing for the 
farmer. It saves the trouble of a fuse, 


Shock-Absorbers for Piers 


WEEN, 10.000-t0n veal “leans” 
‘against a pier, strains are set up in 
the pier and the vessel. ‘The 

pier often result in damage. 

‘An engineer of a shipping company in 
Los Angeles developed a pier shock- 
absorber. 

A strip made of several large timbers ix 
placed along the edge of the pier. This is 
‘separated from the pier by, heavy springs 
‘similar to those used on the trucks of 
freight-cars. When a vemsel bumps into 
this, all the strain is taken up by the 
springs, and damage to the pier is in this 
‘manner prevented. 


rain in the 


Smaller and Cheaper 


YOU can get plenty of secon 
for four hundred dollars—but not new 


It is a three-wheeler, the s 
in the rear 

It is very simply made and is conse- 
quently very light, weighing about one 
Inundred and fifty pounds. The gears that 
move it are fully exposed to the public eye. 
Infact, 90 is the engine and the gasoline 
tank, ‘Why, then, is there a hood in front? 
‘To keep up appearances, undoubtedly. As 
the gasoline feeds directly from the tank to 
the engine, there is no need for a vaewum 
system that might easily get out of order. 

‘The tank is'a small one—holds about a 


Save Your Safety-Razor Blades 


ONCE, again that castoll safety-razor 
blade fils a long-felt want. This time 
ft goes into the making of a handy cigar~ 
eutter—handy because it will At a man's 
vest pocket, 

‘The construction of this cigar-cutter is 
very simple, Two pieces of papier-mdché 
cover the blade, which is held in place by 
tan eyelet. In the center is the hole that 
accommodates the tip of the cigar. 

‘There is a safety catch at one end of the 


Hooking the Motor-Car Speeder 


CALIFORNIA speed cop is constantly 
ton the lookout for motorists who are 
exceeding the speed limit or otherwise 
Uransgressing the rules of the road, 
__ When he spies a driver who is not pursu- 
ing the even tenor of his way, he gives chase 
con his motoreyele. If the ear-operator re- 
fuses to stop on command, the cfficer 
speeds up—sometimes sprinting at a fity- 
mile-an-hour gait—until he comes along- 
side the fleeing motor-ear. He hooks one 
end of a short tie-rope to the automobile, 
the other end of the rope being secured to 
the handle-bars of the motorcycle. ‘The 
rope is just long enough to hold the 
bieyele against the running-board no that 
it coasts along and permits the officer—If 
nnecessary—to step from his seat to the 


gallon of gasoline—and is attached to the 


back of the driver's seat. cutter. running-board. 


Why Not Take Your Music Comfortably? 


DDIVANS of today are enormous pieces of furnk 
ture with very wide arm-rests at the ends. Why 
not put these arm-rests to use? 

‘A Western manufacturer suggests building a 
Phonograph in one and a ease for records in the 
‘other. Neither phonograph nor record-case can be 
seen unless the tops of the arm-rests are raised, as 
shown in the picture below. 

‘The sound-box of the phonograph has its opening 
in the front, but it is covered s0 that it is not notice- 
able. The record-case will hold one hundred and 
twenty-five records. Thus you can play that many 
records without getting up. 


Lightning Punctures a Pavement 


HIRTY-FIVE thousand volts will en 
able a current of electricity to jump 
‘across an air-gap of one inch. 

‘The average bolt of lightning, which is 
purely an electrical discharge, is about one 
tile and a half long. How many volts does 
it represent? Several tril 
lion volts is about as close 
fan estimate as can be made. 

‘This terrific discharge has 
‘8 powerful rupturing force. 
Bvidence of this is shown 

The 


No Puddle Here 


HIAYE x01 ever had on a nice 

‘lean pair of white shoes and 
tried to get a drink of water from 
a public fountain located in the 
cconter of a big puddle? Well, 
here is a little idea that will avoid 
‘the formation of a puddle 
by taking care of the over- 
flow. This very simple de- 
vice has saved a certain 
‘muniefpality the expense of 
installing an expensive 
drainage system, also the 
inconvenience of ditches in 
the city streets. 

A large piece of tile pipe 
is placed around the foun- 
tain and the space between 
is filed with sand. ‘The 
water flows into the sand 
and seeps away into the 
ground. 


in the photograph. 


stroke of lightning bored a 
hole in the pavement about 
fone half inch in diameter 


Pian svi} fl 


« the Instant of impuet that 
‘may.reach several thousand 
degrees, and it is well not to 
bbe standing near. 


Not necessarily a step-aaver, but a 


C. 8. Caldwell, of (Birmingham, Alabama, finds this idea 
‘saves him many a weary step when he is doing the garden chores 
os 
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Some Ways to Save 


H. C. Rowell, winner of the 
first prize in the Popular 
Science Monthly's Step- 
Saving Home Contest, con- 
structed a hydraulic lift to 
bring coal from the cellar. 
G. Benders, winner of the 


io 


cert lee 


Steps in the Home 


second prize, found that the 
vacuum cleaner will dry the 
kitchen floor. C. R. Trim- 
ble, a New York top-floor- 
apartment dweller, meets 
the milkman every morning 
with a hoist 


‘A board attached to the gas-rtove ac- 
commodates the kitchen utensils where 
they are needed. E.G. Eggensperger, 
of St.Paul, Minnesota, enterel this 


‘A tingle telephone for both floors, This 
is the idea of George Lee, of Chicago. 
Te saves steps and time. “Any good home 
‘mechanic can install the device in a few 
hours and by this means save many 
steps for every member of the household 


Do you know what is in your 
antic? "Keep a list of the things 
you put away. Consult it when 
‘you are searching for some article 
that promises to be useful 


HH) 
ll 


Tr looks simple, but it, docs 
the trick. The sponge absorbs 
the water from a leaky” valve. 
The water evaporates from the 
sponge and helps to keep the 
fom at the proper degree of 
hamidity 


©. R. Trimble, of New York 
ity, won the third prize with 
‘this 'idea, which will be appre- 
Siated by people living above 
the frst in “apartinent- 
houses. He meets the milkman 
every morning with this hoist 


S. Senam, of Calgary, 


Canada, built an outside coalbin that 


Alberta, 
serves the furnace and the stove and tales the steps out of delivering coal 
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Do It with Tools and Machines 


{In big rolling-m 
the freahly. di 
{rom the spools hax always 
been a problem. Now 


speed and accuracy will 
be acquired with the se 
of thiv. measure 


hat, the wire may 


Wood absorbs moisture, and 
mioiture™ canes we 


patterns, Now aluninam 
fear aluminusn beaten out 
sheets is 


foto, ‘very tl 
tie cove the xpi {Aorist rnder that wil keep ne man fn 

‘wooden ptteran Te prevents Shay eine ha foi ‘aking ea accem 
The -abnorpion ef malate “Wr one casting ts being ground, foryto motion picture sudion 


the operator in attaching nother 


Gurectly opposite the milling cutters. The 
evolving table is driven by compresed ait 


Keeping Up with the March of Science 


Facts for the man who wants to know 


Something New in Soil 


NEW soil substance has been dis 

covered hy the United States De- 
partment of Agriculture. [t is a gelatin 
like material that is very plastie when wet 
and resembles resin when dried. It has 
Deen named “ultra 

‘When analyzed, it appears to be a silicate 
of alumina combined with iron, potassium, 
sodium, magnesium, and caleium, The 
ultracclay has been added to loose sand 
‘when moist, and made into briquettes; on 
drying, it has become tremendously strong. 
Yet, when the briquettes have been put in 
water, they have fallen to pieces. 

‘The Department of Agriculture is mak- 
ing a detailed survey of soil all over the 
country. At present one third of the land 
has been investigated. However, since 
‘mountain and desert land will not be uti- 
Jiged for agricultural purposes at the 
present time, this part of the work can 
be eliminated 


Eat and Grow Hi 


“FEAT and row thin” i a slogan. that 
“+ may soon be supplanted by "Bat and 
2 Internal application, it has 
heen found, will make sheep's woot grow 
quicker, longer, and stronger. If keratin 
f@ wubstance in the body’ that forms the 
chemical basis for hair—is duplicated ae 
far as pousible and fed to sheep, their woo! 
will increase, 

Mr. N. Zuntz, the chemist who has been 
experimenting. with keratin derivatives, 
tried them on himself, and found that his 
hair responded. Both the hair on his head 

in his beard grew faster and thicker. 
However, if this sort of thing were earried 
‘too far, the keratin-eater might find him= 
self turning into a gorillaclike creature, 


Why Not More Parachutes? 


NE of tho officers of the R-34, the his- 
that crowed and re- 
tie oeean in 1919, recently 
made the statement before the Royal 
Aeronautical Society in London, that dur 
ing the war 750 English officers and $00 
Frenchmen had saved themselves fom 
burning observation balloons by means of 
parachutes. Had the war lasted longer, 
said Commodore Maitland, all aircraft 
‘would have been equipped with para- 
chutes. 

Tlow does it feel to drop a mile or two 
through the air from a dirigible, or even 
from a lesser height when an observation 
talloon has been shot to pieces? The sen- 

ix unpleasant, says Commodore 
Maitland, but the experience a not danger 
fous. Some men prefer to dive head first, 
and some to drop fect first. The anxious 
moment comes when landing. 

‘The parachutist never knows on what he 
will alight. Trees prove a safe enough bed 
in summer, when they are covered with 


foliage, but they are “horribly spiky” in 
‘winter. The sea is positively delightful to 
land upon—"like jumping on a feather- 
bed, only nicer.” according to Maitland. 
How hard do you land? About as hard as 
when you jump four to five feet. 

After these revelations there seems to be 
no very good reason why every flying- 
machine and dirigible should not be 
equipped with parachutes. 


Don’t Waste Gas 


[AGE cashills are sometimes caused 
by unsuspected waste on the part of 
the consumer. According to a paper issued 
by the Bureau of Mines, 80 per cent of the 
sas received is wasted, 

How does this happen? In many cook- 
ing and beating appliances the position of 
the gas flame is incorrect. In cooking, the 
point of the flame should touch the pot. 
IF it docs not reach that far, heat is wasted 
and if it licks the sides of the pot, gas is 


if the snixture of gas and air 
in incorreet, a yellow flame will result. This 
contains very little heat and will turn the 
pot black. A non-luminous blue flame con- 
tains the greatest amount of heat. 


Saving Old Red Corpuscles 


IPHTHERIA serum and many other 
‘serums are made from the fluid part 
imal ix bled, 


about thirty-six quarts be 
it in a week, and the blood i allowed to 
stand. until’ the red corpuscles have 
settled at the bottom. The fluid is then 
drawn off, and the red corpuscles thrown 
away. 

Dr. W. J. Penford, director of the Aus- 
tralian Commonwealth Serum Institute, 
considered this a tremendous waste, and he 
tried injecting the red corpuscles into the 
horses again. The result? The horses are 
able to form corresponding fluid rapidly, 
and a greater amount of blood can be 
removed from them. Instead of thirty-six 
‘quarts, forty-eight quarts ean be removed 
ina week. ‘The composition of the blood is 
not affected by this forced formation, 


Rain the World Over 


HAT happens to rain after it falls? 

Some sinks into the ground, some 
evaporates, and some drains off through 
rivers into the sea, carrying tons of solid 
matter with it. 


vubie miles of 
in a year. And as 
fone cubie mile of water weighs more than 
four- billion tons, the total weight is 
‘About one fifth of the total rainfall is 
carried into the ocean, and it takes with it 
almost three billion tons of solid matter. 


a 


Leather from Yeast 


“TEN parts of yeast containing fifty per 
scastitt water” when a recipe calls for 

ou immediately think of “home 
Brew." Bot in thin case Je has to do with 
synthetic leather and rubber. The yeast 
is mixed with one part of glycerine and six 
tenths part of tar. When this is properly 
mixed, six tenths part of glue is dissolved 
in it, and the whole is treated with formal- 
dehyde, heated, and pressed into molds 
‘when hot. 

If rubber is desired a low pressure is 
‘exerted, whereas if leather is desired a 
high pressure is exerted. A very slight 
pressure results in a soft material like 
Para rubber. 


How Worms Taste 


NIMATED noodles" is the term ap- 

plied to one of the favorite dishes of 

the Mono Lake Indians of southern Cali- 

fornia. They are literally the kind of worm 

that little Willie adjourned to the garden 
toeat. 

Dr. J. M, Aldrich, of the National 
Museum, ate some of this food, and he 
describes it in the following language: 

“They taste like linseed oil, When 
properly prepared, they look something 
like a date, but the oor is slightly more 
pungent.” 

are not clear as to what the doctor 
means by “properly prepared,” but we feel 
almost sure we would not like them, 


Turning Sewage into Power 


FROM Austra comes a plan to generate 
a septic gas from the sewage of towns, 
‘The British Ministry is investigating the 
claims of the inventor as to the yield from 
this source. 

Analysis of the gas shows that on an 
average it consists of 60 per cent methan 
17 per cent nitrogen, & per cent hydrogen, 
14 per cent carbon monoxide, and 1 per 
cent oxygen. Experts declare that there 
is no reason why, properly controlled, ad- 
vantage should not be taken of the bacteri- 
logical action of sewage in septic tanks. 

‘Tests made to determine the horsepower 
developed in engines renulted very succent 
lly. 


Don’t Destroy the Vitamines 


BRITISH physician recently put 
forth the novel theory that one of the 
‘causes of chronie malaria is a diet contain 
ing an insufficient vitamine content. In 
his opinion, British housewives are too 
much addicted to boiling vegetables, and 
even fruit. Overboiling destroys the valua- 
ble vitamines. He points out that the 
French thrive on raw fruit. 
‘Members of the Lister Institute working 


among the undernourished children of 
Vienna ascribe to the same cause an 
epidemic of scurvy. Although sufficient 
vegetables were provided to supply vita- 
mines in the proper amounts, the epidemic 
‘was unabated. Investigation finally placed 
the responsibility on overcooked vegetables 
and the dietitians recommended steaming. 


What Alcobronze Is 


OSSESSING the luster and color of 
‘gold, stronger, tougher, and harder than 
ordinary bronze, a new alloy of copper and 
‘aluminum bids fair to have a wide use, ‘The 
‘new metal hus been named aleobronze. 
tis stated by its sponsors that the new 
alloy can be wrought, forged, or rolled 
‘without deterioration. "it also’ resists the 
action of the air, acids, and salt water. This 
‘makes it particularly suitable for forgings, 
propellers, and other ships’ parts. 


Oil Shells to the Rescue 


IL thrown on the waves will ealm them, 
Hence it has been suggested that oil 

shells be fired from life-ine guns in the 
oust guard stations, to calm the waters 
around stranded shi 

If the oil shells are hurled well to the 
windward of a ship, and are 
plode on contact with thy 
will soon drift 
possible for a life-boat to be launched in 
safety. 

‘An ideal oil shell would be one that could 
carry a gallon of oll, 


Clouds that Airplanes Make 


AN. sicplane, fying igh, will form a 
cloud. ‘The temperature is very low, 
particularly at a height of thirty thousand 
feot, ‘The atmosphere is often saturated 
with vapor, and it needs some disturbing 
influence, such as an airplane, to start 
clouds forming. 

At Munich, recently, an airplane was 
flying at a height of thirty thousand feat, 
In front of it the air was clear, but behind 
it formed an ice cloud thirty miles long. 


Lost—Five Billion Dollars 


"THE indestructbiity of the standard 
precious metals, gold and silver, is 
demonstrated, says Dr. George F. Kunz, 
by the finding, at various times, of treasures 
of gold in earthen pots dating from five 
centuries before Christ, which are abso- 
lutely as they were when they came from 
the mint, 

Gold and silver have heen used for coin- 
age for twenty-five centuries. There have 
been used at times, as mediums of ex- 
change in various parts of the world, corn, 
rice, salt, coroanuts, dates, shells, shark's 
teeth, and wampum, but these have had a 
Toeal value only. 

Up to the present time in the world’s 
history, seventeen billion dollars in gold 
hhas been mined, of which five billion 
hhas been lost, leaving twelve billion dollars 
in cireulation and in the arts. 


Taking the Dust Count 


]OW much and what kind of dust flies 

in the air of a particular industrial 
plant? This is a question that can be 
answered only by a minute examination of 
the dust, which is ealled “taking the dust 
count.” 

To determine how unbeaithful the air 
dust of a particular plant process may be, 
after the composition is ascertained its 
effects are interpreted by standard tables 
prepared by the United States Public 
Health Service. 

This knowledge is very important, inas- 
much as certain amounts and kinds of dust 
seriously affect the lungs and predispose 
fhe [workers to tuberculous and other 


Two Lives for Stationery 


‘VEN the best and most expensive 

letter-paper is considered worthless 
after it has been written on with pen and 
ink. It ends its existence in the fire or in 
the ash-barre 


wentor, stimulated by the 
of any kind in his country, 
has patented a method of reclaiming used 
‘writing-paper. ‘The sheets are passed in 

succersion through four baths, the 
first consisting of 25 parts of water, 24 
parts of oxalic acid, and 2! parte of 
alycerin, all by weight. The second bath 
‘consists of 25 parts of water in which one 
quarter of one part (by weight) of perman- 
ganate of potassium is gradually dissolved. 
‘To make the third bath, 21 parts (by 
weight) of acetate of lead are gradually 
dissolved in 25 parts of water. ‘The fourth 
bath is a solution of sulphate of aluminum 
in water. 

After the paper has passed through the 
four baths, the paper is squeezed between 
rubber rollers to remove the liquids con- 
tained in it, and is then dried and smoothed 
out, being run between hot rollers. 


Crushing Germs to Death 


EAT, ultra-violet light, oxone, and 

high-frequency currents are all death- 
dealing forces to microbes and bacteria, 
High pressure has recently to 
this list: by Professor B. H. Hite, of the 
University of West V 

‘When a pressure of 315,000 pounds is 
brought to bear upon a bacteria-infested 
substance, there is nothing left but a 
harmless mass of protoplasm. The appt 
cation of this tremendous pressure in n 
way alters the taste of the substance 
treated, whether it be milk, cider, oF grape 
julee. 

‘No microorganism has yet been found 
that is capable of withstanding 315,000 
pounds pressure; many perish under 
100,000 pounds. 

Professor Hite's mechanical process of 
sterifization is very simple. The gerro- 
bearing substance to be treated is placed in 
1 stecl container or eylinder built to with- 
stand the high pressure used. A. piston 
fits into this eylinder, and the high pressure 
is applied to the opposite end of this. 

Milk treated with this germ-destroying 
process retains all ite flavor. Pasteurisa- 
tion of milk brings about an unnatural 
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taste that is objectionable, and kills the 
vitamines without which disease would be 
produced. 

While, from the laboratory standpoint, 
the system has been a success, Profeasor 
Hite is not sure at this time that his high- 
pressure process can be applied commer 
cially. 


The Perfect Climate 


RE health resorts healthful? Pro- 

feasor Robert D. Ward, of Harvard 
University, declares that itis fortunate for 
the general health that most of us cannot 
afford to visit the resorts, 

‘He follows up this strange opinion with 
the following explanation: “Tho best eli- 
‘mate for most people most of the time is one 
that has frequent moderate weather 
changes, fairly marked annual and daily 
variations in. temperature, a reasonable 
amount of cold during a part of the year, & 
refreshing variety in the way of cloudiness, 
and sufficient rainfall to provide enough 
moisture for the growth of grasses and 
crops.” Professor Ward confesses andly: 
"There is no such thing as a perfect 
<limate,"* 


When It Rains Money 


EVERY farmer lenows that a drought 
destroys crops worth millions, But 
thas the farmer ever calculated the money 
that is put into his pockets when the rain 
{all is abnormal? 

‘One inch of rainfall above three inches in 
July increases the value of the corn crop by. 
'$160,000,000 in Indiana, Iinois, Kansas, 
Towa, Ohio, and Nebraska. When the July 
rainfall avorages less than 3.4 inches, the 
yield of corn averages ten bushels less an 
‘ere than when it is more than 4.4 inches. 
‘The increased value is about $260,000,000. 
‘The inerease in the value of the wheat crop 
in the Dakotas, California, Washington, 
Kansas, and Nebraska is represented by: 
{$15,000,000 for each inch of rainfall above 
four inches in May and June. 

Now you know why the grain speculators 
watch the weather reports. 


New 


A 


irship Fabrit Needed 


ZEPPELIN sirship, as every one 
knows, consiste of "a metal frame 

which from fourteen to nineteen 
. filled with gas, are caged. ‘The 
‘covered with a fabrie that is trans- 
JTuscent but not transparent. 

A beam of sunlight can penetrate to 
some extent though both the outer frame 
fabric und the fabric of the inner balloons, 
he result is that the effect of a greenhouse 
is produced. In other words, the green- 
house acts as a trap for heat, ‘And 0 itis 
with an airship. ‘The gaa is heated and 
expands. "If the expansion ie too great, it 
must blow off to prevent bursting of the 
balloon fabric, 

Why has not some one devised a light 
woven fabrie that isnot transluscent? 
Perhaps an opaque fabric could be pro- 
duced. The fact that Edison has produced 
nickel thinner than paper, and had a book 
printed on it, suggests possibilities. 
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__Samsons of the Twentieth Century 


Herr Glaser, pride of the German circus, proves that he has more 
than the automobile to which he is tied. The motor is 
low gear, yet this man peevents it from moving. 


Here's another strong man—Karl Moerke. Though 
hhe's short and stout, he is able to lift a four-hundred- 
‘pound weight with his shoulders, 


movers are always husky individuals. Te takes James White, of Massachusetts, takes the bit between 
at least two of them to move a piano. Yet here you sce hhis tecth and pulls a touring-car down the street. He 
M, Verhacrt, a Frenchinan, liting four pianos 3000 wears a leopard skin across his chest—to denote 
pounds—at one time strength, undoubtedly, 


With the help of runways, this new and simply operated 
dumping body is specially adapted to loading freight-cars 


It’s Easier than It Looks 


ITH the aim of making a few parts do the work of 

many, a motor-truck maker has developed » dump- 
ing body that can be tipped in the usual manner, or raised 
and tipped at the same time 

‘The new body is elevated by a hydraulic hoist, the 
additional elevating mechanism consisting of an extension 
elevating frame with a main elevating lever framework 
pivoted to the elevating framework at 
its midpoint and operated by pull rods 
and cables from the hoist. 

‘A body of this type is especially 
‘adaptable for work where the load has 
to be dumped at a height from the 
ground, as in chuting coal into shed 
windows or hoppers, dumping con- 
crete into mixers, or depositing garbage 
into tanks or vats, 


Helping the Gasoline to 
Be Doubly Effective 


NE of the newest devices for 

vaporisi 1¢ in automobile 
engines consists of an aluminum heat 
jucket that connects the carburetor 
with the intake manifolds. 

‘An opening at each end of the jacket 
connects with a like opening in each of 
the exhaust manifolds. With the first 
explosion of the engine, hot exhaust 
gases are forced through the jacket. 
‘The thin walls of the jacket allow the 
heat to be transferred to the gasoline, 
which enters the superheated vapor- 
ising chamber and is drawn into the 
cylinders, a highly volatile gas. 


Volatile gas 


This ting headlight, designed to 
rece alr, i ie by he ato 


gases, gasoline 
centers the cylinders in the form of a 


Rapid Mending of a Skid-Chain 


EPAIRING automobile skid-chains has hitherto been 
done by hand with pliers and a hammer. A recently 
Gevised machine is almost automatic in action, and will 
insert a new cross-chain in place of a broken one in lest 
than a minute. It is claimed that the machine and one 
man will do the work of six men without it. 

‘The apparatus consists of two plungers mounted in a 
frame fastened to the top of a bench. The plungers are 
moved back and forth by a lever extending through the 
bench and operated by the foot of the mechanic. One 
plunger is sharp-ended, and serves to cut the link of the 
broken cross-chain where it connects with the side chain, 
‘The other plunger 
isblunt-ended and 
serves to close the 
Tink of the new 
cross-chain after 
it has been insert- 
ed into the side 
chain. 

Ifyouhavekept 
account of time 
spent in mending 
chaine, you will re- 
alize the value of 
this machine. 


This litle marie quiccly inserts a 
‘new cross-chain in place of a broken one 
in less than a minute 


The Automobile Engine 
Tilts the Headlights 


ORMERLY an automobile engine 

merely propelled the car. Later 
its power was harnessed to drive the 
generator; to charge the storage bat- 
tery for lighting and starting; to drive 
an air-pump for inflating tires; to 
operate a horn, and to work the 
vacuum fuel-feed system. Now comes 
an inventor, Samuel F, Arbueldle, who 
makes use of it to tilt the headlights 
downward to eliminate headlight glare, 

Each headlight is operated by a 
small bellows inside of the bow! of the 
light, the bellows being filled and 
emptied of air by the partial vacuum 
created in the engine by the suction 
stroke of the pistons, operated by i 
system of rubber tubing and copper 
piping leading from the bellows to the 
top of the engine-eylinder block and to 
a control lever mounted on the instru- 
ment-board. 

The inventor of this new lamp has 
contrived to tilt the reflector portion 
of the lamp by utilizing the engine 
suction. 

‘The movable reflector and its eom- 
ponent parts may be operated and 
controlled from the instrument-board 
even when entirely removed from the 
Jamp-shell and held in the hands, 

‘When in the tilted position, the 
lamps brilliantly illuminate a space 
twelve feet wide directly in front of the 
car with none of the dazzling rays of 
light extending more than forty-two 
inches above the level surface on 
which the car stands at a point 
seventy-five feet or more ahead. In 
the upward position, the lamps illu- 
mine the road and the sides of the road 
for two hundred yards. 


May, 1st 


Grinding All the Ford Valves in One Operation 


F you have watched 

‘the mechanics ina 
Ford service station 
grind valves, you 
know that the usual 
procedure is to grind 
one valve at a time. 
With the use of a new 
machine all eight 
valves may now be 
ground at once. While 
‘the machine is made 
only for Fords at pres- 
ent, new designs for 


with the machine, is 
placed under each 
valve. 

While all of the 
valves are ground at 
the one setting, the 
actual grinding is not 
all done at the same 
instant, since only two 
of the valves will be 
down on their seats at 
fone time. When the 
remaining valves are 
off their seats by 


other cars are under 
way. 

‘The apparatus con- 
sists of a framework 
carrying a steel-tooth 
rack, a series of eight bronze gears 
turned by the rack, and an operating 
handle to move the rack back and 
forth. After the cylinder head of the 
engine has been removed, the appa- 
ratus is fastened down to the cylinder 
block by means of dowel- 
clamping-nut on a hinged bi 

the framework to 


an grind all 
little machine 


‘The eight gears are carried on short 
wpindles surrounded by coil springs 


Industrial Truck for 
Foundry Haulage 


HIS electric truck for handling 

castings from the molds to the 
heat-treating ovens has the advantages 
of low operating cost, mechanical de- 
pendence, and great ‘mobility. Tt is 
operated ‘by a storage battery and 
makes about four hundred trips on 
‘one charge. 

It carries covered pots of castings, 
weighing as much as four thousand 
pounds. These pots are picked off 
the floor and carried to the oven by 
an elevating platform at the front end 
of the truck and run by « separate 
motor drawing its current from the 
storage battery that feeds the truck- 
propelling motor. 


Instead of grinding one valve of 
‘your Ford engine at a time, you 


‘at once with this 


and having small disks with projec- 
tions at their lower ends. Since the 
framework is turned upright about its 
hinge, these projections fit into the two 
depressions in the head of each valve. 
‘Then, as the gears are revolved about. 
their axes by the movement of the 
rack, the valves are turned. 

Before the grinding is begun, each 
valve is smeared with a coarse grinding 
compound, and an under-the-valve 
spring, twelve of which are furnished 


Electric industrial trucks are 
not new, but this one is @ 
great improvement over the 
arlier ome 
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son of being pushed 
upward by the cam- 
shaft, the spindles of 
the gears are pushed 
upward against the 
coil springs surrounding them and 
thrown out of mesh with the rack. Thus 
the machine automatically picks out, 
those two valves to be ground and turns, 
‘them on their seats so that the grinding 
compound actually grinds them in 
place. 

After being ground, a half turn 
on the starting handle of the engine 
will turn the camshaft a quarter turn 
and thereby seat the two valves next 
in order to be ground, 


Make Driving Easier by 
This Safety Stop 


SYRACUSE engineer, George G. 

Porter, has devised a'safety stop 
for Fords that makes it possible to 
thrust both pedals forward as far as 
they will go when a sudden stop is to be 
made, ‘This action is secured by 
fitting a lever to the clutch pedal. 
‘When the pedal is pushed downward 
out of high gear, the forward part of 
the lever comes’ into contact with a 
stop. Concurrent application on the 
brake pedal stops the ear. 

‘The safety stop is also of assistance 
in starting or reversing. When the car 
is not in motion, the clutch pedal is 
held in the neutral position by a cam 
actuated by the emergency brake 
lever. 

Without such a stop, the operation 
of starting the car is to push the 
clutch pedal forward sufficiently to 
take up all the slack in the parts, but 
not enough to throw in the low gear 
and hold it in this position while the 
emergency brake is released. With 
the safety stop this action does not, 
depend upon the driver. He simply 
pushes the pedal down until the stop, 
comes into play. Then, while the 
emergency brake is released, he re- 
leases the pedal slightly and rocks the 
foot forward and upward so that the 
toe engages with the latch and moves 
it forward to raise the end of the stop 
lever. This allows the clutch pedal to 
bbe pushed forward into low gear. 


Some New Ideas 
for the Automobile 
Owner and Driver 


2 thermostat 
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Do You Want Advice About Your Car? 


Dez: you have received many a 
hint about the care of your automobile 
or motor-truck from the Popular Science 


Monthly. We realize, however, that special 
cases require special’ advice. We therefore 
invite you to send your problems to the Auto- 


mobile Editor, who will be glad to answer you. 

If you wish to know more about the devices 
pictured on these pages, or if you would 
like special automobile advice of any sort, 
ask questions. You will find some inquiries 
answered on page 80. 


When the auto 
stil, chin 
cone shuts off the ol 


Angeles boasts of the gar 


shove 


faarage and repair it yourself, or you tay 
ire a mechanic to da the work, payit 
much for space, tool rent, or labor hi 


se iaay be 


With the small electrical 
tester illustrated here, wiring 
cireuits "of automobiles, 


ierophon 
[ny defect or short-cireuiting, 


Only when the automobile is | 
{in motion will this simple oi 


Simall mirrors mounted on ball-and. 
socket joints are used advantage 


ously to illumine the dials of the 
various indicators on the instru- 
ment-board of the automobile at 
night, They reflect the light of the 
cow! lamp on the dials 


Tinga which te hese 
shown consists of two plat 
forms movable in grooves a 
right angles to each other. 
Heavy loads may be moved 
short distances with the ald 
of this device 


‘engine is. becoming over 
heated. “The apparatus is 
wired to a thermostat at: 
tached to the engine. Nor- 
it shows a green light, 
fs supplanted by red if 
the engine gets too hot 


‘the steam is changed to water in the 
condenser and, having been cooled, 
isdrawn back into the radiator, 
‘Keeping up a continuous citeulation 


In this new truck body the 
lass is) carried vertically; 
Slotted guides and other 
Safety arrangements are pro- 
Viaed as indicated 


F all kinds of fragile eom- 

modities handled on 
motor-trucks, that commodity 
which is probably most sub- 
ject to breakage is plate-glass in large 
‘sheets for windows. Plate-glass com- 
ines great bulk and awkward shape 
with extreme fragility. It is because 
of these conditions that the adaptation 
of the motor-truck to this class of 
work has for 80 long remained u prob- 
Jem to body-builders. 

‘The main difficulty in the construc- 
tion of a satisfactory body for handling 
glass haw been to get the floor of the 
body low enough to remove the glass 
without lifting and without placing 


Here Is a Truck that 
Was Built Especially 
to Carry Plate-Glass 


TTS Ee 
= mr. 
oll 


ULF at 


A Chicago firm has successfully solved the problem 
of carrying plate-glass with this truck specially 
‘designed for this kind of transportation 


the truck frame beneath the rear axle. 
‘The underslung frame bas many dis- 
advantages and has never proved en- 
tirely satisfactory. 

‘The problem has at last been solved 
by a Chicago plate-glass company by 
mounting the body directly on the 
frame of the truck so that the body 
floor is only thirty-two and a fraction 
inehes above the ground when the 
truck is loaded. ‘The distance between 
the body floor and the ground is just 
the normal height of a man’s hand, so 


Measuring the Farm Tractor’s Work 


NTIL the development of the 

‘work-measuring instrument that 
is shown herewith, the farmer had no 
means of telling whether his tractor 
was performing all of the work that 
could be expected of it. If he decided 
that a three-plow tractor was most 
‘suitable for his requirements, he had to 
take the manufacturer's word for it 
‘that the tractor purchased could pull 
three plows without putting undue 
strains upon the tractor. He had no 
ready means of determining whether 
‘the tractor could pull four instead of 
three plows under his particular soil 
conditions and thus do one quarter 
more work, or whether he should use 
only two plows. 

With the new instrument he need 
not rely on guesswork. ‘The instru- 
ment consists of a coil-spring connec- 
tion between the tractor and the im- 
plement that it is pulling, be it plow, 
harrow, or other tool. ‘The pull re- 
quired 'to haul the implement is re- 
corded on a dial that forms a part of 
the instrument, and each dial is gradu- 
ated by previous tests according to the 
‘maximum pull that should be delivered 
by each individual tractor. 

‘The reading on the dial may be seen 


by the tractor driver while sitting in 
his seat, so that he may tell at once 
whether or not the tractor is over 
loaded. 

‘The dial is further connected with a 
release that automatically breaks the 
spring connection between the tractor 
and the tool it is pulling when the pull 
exerted reaches a predetermined ex- 
cessive amount. For some makes of 
tractors, one of the instruments may 
be set to release for two, three, and 


ordinary ‘trac 
the floor is only thirty-two 
ground 


that the plates may be loaded 
and unloaded without lifting. 
The sheets of glass are car 
ried vertically instead of hori- 
zontally, and not one of the sheets 
carried during the first year’s opera 
on of the truck was broken. Carry- 
ing the plates vertically makes it pow 
sible to get the largest size into the 
body, although the latter is easy to 
maneuver because it is of ordinary 
width, The plates of glass are kept 
from shifting while in the body by 
slotted guides with felt-covered ends 
that press directly against the glass, ax 
indicated in one of the accompanying 
illustrations 


aa 


‘This_measuring instrument tells the 
diver how hard his tractor is working 


four bottom plows at 4000, 5000, and 
6000 pounds drawbar pull, which is 
the average maximum pounds pull that 
should be exerted by the tructor before 
releasing. 

The instrument hasan added advan 
tage in that the use of coil springs 
provides a cushion to take up starting 
strains otherwise transmitted to the 
tractor. 
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|HE driver holds the individually 

owned truck in the hollow of his 

hand, Because the driver is the 
one person who is actually with or on 
the truck, success or failure lies with 
him, 

Take any owner who operates two or 
three trucks, He may be a retail 
grocer in a large city or a small eoun- 
try town; a florist; a laundryman; a 
department-store owner; or even a 
small manufacturer. No matter what 
his business, if he operates one, two, 
or three trucks, his problems of truck 
maintenance are the same. And these 
tare his most important problems; be- 


cause the cost of operating and main- 
taining any truck, from one to five 
tons in capacity, is yearly equal co or 


greater than the initial 
truck, its body, and equipment. 
other words, it is not so much the first 
cost that counts, as it is the cost of 
keeping the truck running. Any one 
who owns a passenger automobile 
knows from experience that this is the 
truth, 

‘The same holds good with the motor- 
truck, but to a greater extent, because, 
while’a passenger-car is in use only a 
small part of the year, a truck is work- 
ing every day and covers a far greater 
mileage. 


Pay Only for Actual Repairs 


‘The owner who operates one, two, oF 
three trucks cannot afford to hire an 
extra man to look after the trucks or 
build a garage or machine-shop where 
vehicles can be given the mechanical 
attention they need. The fixed charges 
represented by the cost of a man to 
look after the trucks and a mechanic 
to repair them would be too great when 
spread over from one to three trucks, 
even though it might be good business 


Saowary February Mares 


owner of one, © 


Ee 
—> It’s Not the Cost of the Truck, But— 
J 


The cost of keeping the truck running 


‘or three trucks is dependent on 


if there were ten or fifteen or more 
trucks in the fleet. 

‘Because of this, the owner is forced 
to keep his trucks in a public garage, 
or in a building on his own property 
if such is available, and to depend for 
repair work upon the local truck- 
dealer or manufacturer's branch from 
which the trucks were originally pur- 
chased. This is the cheapest method 
in the long run, because the owner 
for the actual repair work 
vhich includes the actual cost of 
k and new parts installed plus 
the profit of the dealer or branch agent. 
‘This would be less than the salary of a 
mechanic employed all the year round, 
because the maintenance work on two 
or three trucks could not possibly keep 
such a mechanic busy for the yea 

‘Some truck-owners have been able 
otherwise to solve the problem by 
utilizing intermittently the services of 
a mechanic jn their own manufactur- 
ing plants or shops, or of a private 
mechanic who has time to spare. 
Other owners haye taken advantage of 
the truck-maker’s offer to send an in- 
spector once a month or more to go 
over the trucks and make a report on 
their condition. Still other owners 
have been able to secure a driver who 
was enough of a mechanic to adjust 
and repair the trucks when his own 
truck was not engaged. But such 
repairmen are few and far between. 
It is the consensus of opinion, derived 
from the experiences of a gfeat num- 
ber of users, that the driver should 
drive and the mechanic should repair. 
In many cases this decision has been 
reached only after bitter experiences 
in which drivers who 
claimed to be mechanics 
have tinkered and 
botched the work so that 
more money was spent 


By Joseph Brinker 


‘Men who operate a fleet of trucks usually employ a mechanic to look after them; but the 
‘drivers to watch out for signe of wear 


than if a real mechanic had been em- 
ployed in the first place. 

But, no matter in what manner the 
maintenance is provided for, the solu- 
tion of the problem always reverts to 
the driver and the degree of cure he 
gives his truck day after day. No mat- 
ter what the business of the owner, be 
he grocer, florist, or manufacturer, his 
main interest ix in selling groceries, 
flowers, or his manufactured product. 
With him trucks are but a means to an 
end, although they play an important 
part in helping to show a business 
profit at the end of the year. 


No One to Check Up the Driver 


As soon as the driver leaves the store 
or plant, he is out of the sight of the 
owner, ‘The driver is then in complete 
charge of an expensive piece of ma- 
chinery. Whether the driver over- 
speeds at times and loafs at others, 
jams on the brakes suddenly, lets in 
the eluteh too quickly, does not change 
speeds properly, or concentrates the 
oad at one point, the owner cannot 
tell until the repair bills come in, 
unless he employs some form of daily 
driver's report, which will indirectly 
indicate trouble before it actually 
occurs. 

So, in truck repair, the most difficult 
work is not the actual maintenance, 
but the inspection or report that indi- 
cates what parts should receive the 
mechanic's care. With a large fleet 
the owner can afford to hire an in- 
spector to collect this information for 
him; but with only two or three trucks 
hhe must find some cheaper method of 

obtaining the same data. It is the 

‘ounce of prevention instead of the 

pound of cure that cuts the cost 

of truck maintenance. A stiteh in 
time, which eliminates a squeak 
Serumbet Ostiter 


ate |/STORG || sme 


mu TU 


before it has become a rattle, is what 
keeps money otherwise spent for main- 
‘tenance in the owner’s pocket. 

Just how important itis to eliminate 
the small ailments before they can 
grow into big troubles ean be shown, 
by one instance: Imagine a truck 
costing two thousand dollars, and 
which, through indifferent care on the 
part of the driver, has worn out in 
three years, In depreciation it cost 
$666 a year. If, by good care, the 
same truck were made to last’ five 
years instead of three, the annual de- 
reciation would be only four hundred 
dollars a year, or a net yearly saving 
of $266-enough to pay" the driver's, 
wages, at thirty dollars a week, for 
almost two months! 

‘This is worth saving; but how? 


Daily Report Card 


Here again the owner must de- 
pend on the driver; for, while he may 
Imow little or nothing about the con- 
struction of his truck, he is in a better 
position than any one else to report on 
its behavior, Experience has shown 
that the best method to get this infor- 
mation from the driver is by she use of 


a driver's daily report-card. For the 
‘owner operating two or three trucks 
the report-card must not be made too 
simple. If it is too simple, the driver 
may omit reporting some small ail- 
ment that would be caught by the in- 
spector in charge of a large fleet. The 
driver, in the case of the small tleet, 
must become kis own inspector. 

But, because he is not a trained 
mechanic, the type of questions that 
he must auswer on his report-card 
should be made simple and general, 
rather than specific and technical, 
Suppose, for example, the owner asked 
the driver to answer questions on the 
card such as: “Are the valves seating 
properly?” or “Do the magneto or dis- 
tributor breaker points need adjust- 
ment?” 

In nine cases out of ten, the driver 
could not intelligently answer such 
questions because of bis lack of me- 
chanical and technical knowledge. 
But if he were asked: “Does your 
engine lack power?” he could imme- 
diately answer “Yes” or “No.” At 
first glance this question might seem 
entirely too elementary and the an- 
swer of no value. But if the driver re- 
ported that his engine lacked power, 
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to the more intelligent owner it would 
at once set up a train of thought as to 
the reasons for loss of power, which 
might include leaking valves, improp- 
erly adjusted breaker points, broken 
spark-plugs, too lean fuel mixture, in- 
adequate lubrication, and other causes, 


Questions that Save Money 


Such questions as: “Does your 
clutch engage smoothly?" ‘Are your 
brakes working properly?” and “Does 
your truck squeak and rattle?" ean be 
‘easily answered by the driver and yet, 
definitely reveal the condition of the 
truck. Clutebes that grab and brakes 
that are worn need immediate atten- 
tion, and squeaks and rattles indieate 
a lack of lubrication just as surely as if 
a sign inseribed “We need oil” were 
hung from every bearing. 

It is such questions as these, and 
others asking the mileage run, the gas 
oline and oil used, and “Are the 
grease-cups {ull?” employed with a 
maker's chart showing when each 
bearing or part is to be oiled or greased, 
which are the “stitches in time” that 
prevent excessive motor-truck main- 
tenance costs. 


Write to Us About Your Motor Troubles 


If you have a motor-truck or automobile 
problem, let the Automobile Editor solve it 


Soda to Clean the Radiator 
ie 


‘A.—Mix” 34 Ib. soda and 5 gals. 
water, Strain the solution and then 
our inte the cooling nyxtem, which kas 

m1 previously allowed to 
Run the engine for a fow mi 
drain out the solution. Next, pour in 
tome ‘clean water, run the engine 

and drain it ‘After this 


out. 


‘engine a usual. 


Kerosene Will Remove Carbon 


‘A.-Kerosone introduced into the in- 
take manifold wil! tend. to loosen the 
earbon in the cylinders if the earbon 
hhas nat become too hard. Too much 


Kerosene should not be introduced at a 
time or too often, as it is liable to cut 
the lubricating oil: 


A Tire Gage for Compression 


York e1 
‘A.—The use of a tire gage in the man. 
ner you mention will give the correct 
compression pressure if the 


at a good rate of speed when the gage 
is used. 


Proper Clearance for Pistons 
aeoraittes eames ernest 
meee, Rage ae 

A.—Piston clearances vary in gray 
cattizon pistons trams 8.008 aches fs 

Teckel te cylinder bore at te 
‘f tee piston to 0.002 inches be 
{seen the free and second rings, and fo 
Sor inches on the tower 
the piston. 


‘Two- vs. Four-Cycle Engines 


fais Se 
fourceycte type. 73. Bs Chicagsr I 


A.—The four-eycle gasoli 


engine 
has superseded the two-cycle engine for 
ture because, through the 

Of the former, it 


eater development 
Scnmames few fuel 
Smee Berit and 
trouble with eooling, 
SSrburetion 


Fluxes for Soldering 


what are the 


A—The most experienced workmen 
prefer borax and sal ammomiae, the for- 
mer being employed when the job is = 
difficult one, such as soldering a small 
part to a large container, which tends to 
extract much of the heat of the solder- 
ing-iron. Either borax or sal ammoniac 
removes all the foreign substances from 


he soldering-iron and maken it 
ible "to cover it thoroughly” with 
oating of toad 


Detecting Acids in Oil 


2. you please adsiae ee whether 


A.—-Litmus paper is the most simple 
teat for the presence of acide or alk 
Commercial litmus paper may He 


mt Sim 
‘ri turn “blue i 
Drown 


Why the 


‘8" Runs Smoothly 


Fs 
bi 


A.—The 
smoother running than the four be 


cight-eylinder engine | is 


feause it gives four explosions per revo- 
ution of the cranicshaft. as comy 
‘with but_two explosions per rev! 
Of the erankebalt inthe four-eylinder 
design. 

ted to the crankshaft a 


‘weight of the ywheel, the purpose. af 
which is to keep the engine running 
Smoothly from one power stroke or ex- 
plosion to the next 
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The Vacuum Cleaner in the 
_ Small Garage 


THE owner of small shop or garage 
knows the amount of trouble caused 
by dust and dirt, especialy if he does any 
amount of wood-working. If shavings, 
chips, and other refuse are allowed to 
collect, it is easy to lose tools and other 
‘small articles, good work cannot be done, 
and there is danger of fire. If the shop is, 
‘equipped with a small motor of 1 horse- 
power or more, a stationary vacuum 
cleaner can be installed without much 


trouble; if no motor is at hand and the 


premises are wired for electric lights, a 
combined blower and motor eould be ob- 
tained. 

Assuming that a motor is already in- 


Second-hand blowers may often be bought 
cheaply, or, if the shop-owner wishes to 
build one himself, w blower ease could be 
made of galvanized sheet iron, soldered and 
riveted together. The impelier and bear- 
{ngs could be bolted to a separate sub- 
‘stantial base, Provision must be made for 
Griving the blower at the required speed, 


This arrangement of a suction cleaner 
will be found practical ia mowt garages 


‘which for « xmall one isin the neighborhood 
of 4000 r.p.m, As large a blower as possible 
as determined by the power at hand, 
‘should be installed. A’ 1/16-horsepower 
‘motor will drive one having an impeller 
from 6 to 8 in. in diameter. 

‘The blower is. placed so that the exhaust 
‘ean be carried out through the side of the 

}0p into the open air, but in such a posi- 
tion that the piping, ‘both intake and ex- 
hhaust, can be ax short and have as few 
‘bends as possible. Light tin or galvanized 
saheet-iron piping is used, though there is no 
special objection to using regular iron pipe 
for the exhaust line, All joints in the intake 
pipe must be tight ‘and this is best insured 
bby running eolder around them and testing 
under air pressure, if this is posible. To 
allow a certain am ount of flexibility to the 
inlet pipe and yet keep it airtight, one or 
more rubber oF leather joints may be in- 
stalled s0 as to allow a greater “reach” to 
the cleaner hose and nozzle. A length of 
inner tube about § in. long is suitable, or 
sheet rubber or leather with cemented 
joint ean be used. ‘The sleeve is bound to 


the pipe with a wrapping of copper or soft 

‘At the lower end of the intake pipe a long 
‘cone, made up of sheet galvanized iron of 
tin, is soldered. A sleeve soldered to the 
small end of the cone takes the cleaner hose, 
which is one of the regular pieces of equip- 
‘ment of the electric vacuum cleaner and 
‘may be bought separately in about a 9-ft. 
length. 

‘The nozzles used can be bought also, but 
can be easily made from galvanized iron. 
‘The illustration shows one with a square 
end for reaching into corners. 


How I Made a Temporary 


Valve-Spring Rep: 


‘AVING broken an exhaust valve- 

spring on my motorcycle when I was 
miles from a repair-shop, I hit upon the 
following simple and effective way of re- 
pairing the dam- 


peoxen 
‘Sees 

diameter slightly ans 

larger than. the 

coiled spring, 1 sen 

placed the wash- 

fr between the 

two sections of 

the spring, let- wr st 

ting ‘the valve: 

stem Pass Hows broken valve- 

through the hole Seine’ wns 

inthe washer. —— 

‘This apparently 


‘operated as well as a new spring: in fact I 
rode the motorcycle several hundred miles 
before replacing the broken spring with a 
new one.—H. E. PAGE. 


Old Tires Used for an 
Anti-Skid Device 


OF the various ways to utilize worn-out 
pneumatic tires, ane of the most satis- 
factory and practical is to cut them up 
‘and use them instead of chains as anti- 
kidding devices. 
‘To utilize the 
tire as a chain, 
fit make about 
ight or ten clips 
—four or five for 
each wheel —as 
shown in the ik 
Tustration. ‘These 
‘consist of pieces of 
band iron about 
4 in. by Gin. long, 
witha §/16-inhole 
drilled in each end 
‘and bent a shown, 
with about a 1-in. 
opening. ‘Then a 
5/16-in.. machine 
bolt is inserted in 
the ends and the 
lip is complete. 
‘Then the good 
part of the tread 
is cut into strips about 115 in. wide and 
Tong enough to go around both the tire and 
felloe and project about 2 in. ‘The clips 
described above are used to fasten the ends 
of the strips as well as to hold them 
in place.—S. 0. Narzicen. 


A Warning Light Means a 
Hot Engine 


ELOW is an illustration that shows a 

‘homemade and very effective hot-motor 
alarm. Any car owner with alittle mechan- 
ical ability ean easily build one. The 
sketch shows a section of the radiator at 
the top of the water chamber. The main 
tube of the thermostat device is made of 
bakelite or one of the impregnated bakelite 
fibers that is water and steam proof. ‘The 
top of this tube is threaded into a bracket 
which is in turn soldered into the neck of 
the radiator. ‘The lower end of the tube it 
also threaded into the mercury chamber 
‘which is made of fiber. ‘This chamber is 
locked and made leak-proof with a nut. At 
the upper end of the tube is the contact 
which is provided with an extension con- 
tact of brass and which in also led out 
through a brass ribbon and soldered to the 
supporting bracket, thus making a ground 
‘connection on the ear. 

‘After the device is assembled the copper 
‘tube is soldered in place and a wire led out 
‘through it toa small lamp on the dash. The 
cireuit is made through the battery circuit 
on the ear as shown, The mercury 
‘chamber is threaded on to the thermostat- 
‘tube so that the device ean be adjusted. 

‘This is accomplished by submerging it in 
boiling water and then setting it just a 
trifle short of making the circuit, In other 
words, when the water in the radiator 
reaches the boiling temperature, the motor 


"we" gH 
cooren wee“ {Ih 
ind ., 


BATTERY 
} crc 
TOP OF RADIATOR TUBES, 


‘When the engine becomes overheated, 
the driver i warned by the flash of 
the dashboard lamp 


{is dangerously overheated and needs atten- 
tion. At that point the mercury is $0 ex- 
panded that it rises in the tube and com- 
pletes the circuit, thus lighting the lamp. 


Find a Special Place for 
the Tire-Gage 


A PEACE: for everything includes « 
place for the tire-gage, and instead of 
searching around the toolbox under the 
rear seat of the automobile for the tire-gage, 
take a small con- 

talner such as a 
shaving-soap 
box, cut a section 
out of one side 
and with a nail 
fasten the box 
inside the tool 
compartment. 
The  tire-gage, 
when placed 
there, can be lo- 
cated instantly 
when air is to be 
put in the tires. 


the tireenge 


Keep 
where you ean find it 


Carry Chicken Wire on 
Your Motor Trips 


N certain parts of the United States you 

will ind some pretty bad roads. Some 
of them are almost impassable for motor~ 
cars in wet weather. A party of motorists 
encountered a section in a Western state 
where the soil was sandy and their heavy 
touring-ear had considerable difficulty 
negotiating the roads, particularly ax the 
ground was still wet after a heavy rain- 
storm, In many instances the sandy soil 
‘was #0 aoft as to come up over the tires 


used 
chicken-yards, will enable an 
‘mobile safely to eroxs muddy spots on 
tofe country roads 


around 


Wire fencing, such a 


‘almost to the hubs, often preventing suff 
cient traction to enable them to keep 
going. 

But the driver was of the inventive type 
fand he hit upon an idea that may be of 
value to you when you encounter almost 
impassable roads. He obtained a roll of 
chicken wire wide enough to cover the 
tread of the ear, Whenever a bad spot was 
reached, one of the car occupants proceeded 
to unstrap the roll from the rear of the car 
and stretch it over the bad piece of road, 
‘They would run over the wire and laugh at 
the deep mud lying in wait for those less 
ingenious. The wire prevented the wheels 
from sinking, acting on the same prin- 
ciple ax snowshoes do when traveling over 
drifts. —F. G. Jorr. 


A Fastening for the 
Ga Door 


HEN building a new garage, many 
cer-awners are at s lous to know how 
to fasten the bottom of the large swinging- 
doors with whieh garages are usually 
‘quipped, The 
fastening’ shown 
intheillusteation 
thas proved sat- 
fafactory and 
convenient. 
+ In pouring the 
coment floor, a 
shore length 
pipe was placed 
hearthe doorway 
find. alighly. to 
fone side of the 
sone The 
eae) 
position, Tes up- 
per end being 
‘set flush with the top of the garage floor. 
‘The har was made of a piece of round 
stock, the diameter making = sliding ft 
inside the pipe. One end of the bar was 
tapered and the other bent at right angles 


to form a handle, It was secured to the 
inside of one of the doors by means of two 
‘mild stee! loops in which it could either turn 
or slide. When the door was being opened 
cr closed, the bar was kept from dragging 
by a block at its upper end on which the 
handle rested. 

To lock the doors the handle was turned 
at right angles, so that it cleared the block 
and dropped into the pipe. The other door 
was then closed and locked to the first from 
the outside. A piece of pipe may be 
riven into the ground at such a place that 
the door can be held in the open position by 
the same bar.—L. R. BUTCHER. 


That Annoying Window 
Rattle Can Be Stopped 


FPREQUENTLY the windows of « sedan 
oF coupé will rattle, to the annoyance of 
the driver and other occupants, 

Loosening the guides or frames and 
moving them closer to the window will 
take out the rattle for a short time, but the 
results are only temporary and the windows 
are so difficult to 


and push them 
in so they may 
be lowered. 

Tn the llustra- 


tion a simple 
attachment Is 
shown that will 
silence the win 
dow and also 
assist in opening 
ie without amit 
‘ance. It con 
sists of a flat 
steel spring such 
as a piece of 
‘spring from an 
‘old alarm-cloek 
oF a corset steel. 

Put two holes 
through one end 
and screw. this 
to the outside quide or frame so that the 
tension of the spring will push the 
window toward the inside of the car. This 
‘will hold the glass securely, and when itis 
desired to lower the window, the spring, 
ppashing in, will press the glass free of the 
edge while it is being lowered with the 
strap.—G. A, Luens. 


Keep Your Brakes in 
Good Condition 


ING to consider that your entire 
fety, especially in heavy traffic, de 
pends upon the reliability of your car's 
brakes, there is food for thought. Safety 
demands that the brakes be kept in the 
pink of condition. 

First, they should bind tightly and surely 
whan pressure is applied, and be free and 
ride clear when the pedal or lever is re- 
leased, A brake shoe that binds when 
released, produces constant frietion and 
makes hard running, besides wearing out 
the brake-lining 

Slipping of the brakes is primarily 
caused by poor adjustment, oil between the 
‘surfaces, of worn linings. 

‘Poor adjustment can be remedied easily. 
Oily surfaces ean be cleaned by taking out 
the shoe and cleaning with gasoline. Then 
the souree of the oil leakage should be 
traced back and stopped. Oil generally, 
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comes from the rear axle, A new washer 
will usually rectify this trouble. 

If the bands are too worn to allow any. 
readjustment, they will have to be reclined. 
Fabric linings are to be preferred to those 
of leather, as the latter are apt to quickly 
burn out from the heat generated by con 
stant application of the brakes. 

‘Sometimes, when the brakes are applied, 
the car has a tendency to skid to one side, 
‘This is an indication th at one wheel is being 
braked while the other still runs free. “The 
bbrake-rods should be inspected and the 
Aiflerence in adjustment equalized. 

Squeaky brakes usually indicate dirty 
linings. ‘These should be cleaned with 
gasoline—then roughened with a wire 
brush. The dirt must, be entirely removed 
from the pores of the fabric and a new sur- 
face presented to the brake-drum, 

Little lubrication of a brake-tining is 
necessary —yet a few drops of thin ofl once 
every few thousand miles will clear away’ 
any dirt and maintain a soft surface toward 
the brake-drum. Oil the hinges, cams, ete. 
connecting the brake-r ods with the bands 
to reduce squeaking, chatterings, and un- 

Tn the readjustment of your brakes i i 
important to watch for the proper clear- 
ance. This ean be any where from 1/16 to 
164 in, all around. Tt the band clings to 
the drum at any point after sufficient clear- 
ance has been gained everywhere else, then 
that particular point must be sprung 
slightly away from the drum by inserting @ 
screwdriver of similar instrument between 
itand the drum.—L. B, Rowntss, 


A Superior Tightener for 
Wheel-Chains 


CHAIN-TIGHTENER as illustrated 
ean be made in a fow minutes from 
‘materials bought for a few cents at any 
repair-ahop. Or, better yet, get down the 
box of odds and ends: possibly you already 
hhave all the material necessary, 
To make one set (two wheels) you will 
eed: 
12 to 15 feet of No. 8 wire. 
Feprings 4 to 5 in, long, b4 to %4 in. in 
diameter 
12 small harness snaps. 
4 harness rings, %4 to I in. in diameter. 
Select and snap in six snaps at equidise 
tant points on the outside runner chain. 
Cut and twist in. wires as shown, making 
‘them long enough to clear the hub of the 


‘Chains cannot alip and chafe if they 
fare eld tight in the manner shown 


scheel. Hook the spring to the wires and 
tighten them, making them short enough 
to give a good tension on all three points of 
contact 

Repeat this for the other half of the 
wheel and the arrangement Will appear as 
shown in the illustration. 

‘Always place the tongue of the snap 
toward the inside in order to protect it from 
‘stones, ete—J. D. KING. 
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A Bait Casting-Rod and How to Make It 


the following instructions on how to 
make a bait easting rod, a radical de- 
pparture has been made from the ordinary 
‘method of making rods. It is so valuable 
fand economical that any one desiring a 
rod of his own make can easily go ahead 
with it and produce good work, having, 
at the same time, a rod that is equal to 
the best of them. "Incidentally it may be 
‘said that the materials that go into the 
rod cost little and yet give surprising 
eaults, One should be able to turn out 
six or eight rods of this sort for the price 
fone pays for one, of a good sort, in the 
average sporting-goods store. 

‘The rod is a two-piece one, the butt pide 
being hiekory and the tip bethabara. ‘The 
tip section of the rod is 40 in. long: the butt 
piece 26 in, This gives a S-ft-6-in. rod, 
which is the regulation length Tor a bait- 
casting tool. 

Experiments with various rods to ascer- 
tain where best to join the tip piece with the 
‘butt piece, have led me to place the jointing 
ferules below the center of the rod. By 
having the jointing place in the exact 
enter, the action of the rod is impaired, 
And the ro, by the same token, is weake 

By placing the jointing point below the 
center, the action is thrown on the tip 
piece and the best results are obtained. 

‘The handle is a solid piece of wood 
(hickory can be used), as shown in A, A 
Minin, hole is bored ‘through this piece 
while it is clamped tightly in a vise. ‘The 
piece is 83% in. in length; 4 in, of this is 
cylindrical, slightly under 84 in. through, 


Don’t Wish for an Icebox— 
Build One 


“THE occupant of «small newly, built 
hhouse found himself without a refriger~ 
ator, but well supplied with remnants of 
building and moving, including plenty of 
sawdust and assorted packing-boxes. ‘Tak- 
ing advantage of circumstances, he pro- 
ceeded to build an icebox. 

‘Two stout wooden packing-boxes were 
selected, of such size that the one would fit 
ie other with about 2 in. of space on 


This space was packed with sawdust, 
and the lid of the outer box was re 
moved; that of the inner box was attached 
‘with some cheap hinges. ‘The resulting 
heat-insulated box was set in the basement, 
‘as shown in the photograph. A piece of ice 
‘was placed inside the box, and the food 
to be kept was set down beside it. As 
the ice melted, the water soaked through 
the sawdust and ran to the cement floor, 
which was provided with a drain-pipe 
near by. 

‘An additional convenience was a series 


‘The open lid discloses the double walls 
filed te with heat insulating material 


By Robert Page Lincoln 


so that the 2-in. reel seat can be pressed 
over it snugly and tightly when ready. 
‘The handle is 74 in, through at its thick- 
est portion. When this handle is ready, it 
is wound with heavy green fishing-line of 
the ordinary trolling type. When covered 
with this, it should be 1 in. through instead 
of 34 in.’ But before wrapping the handle, 


AY 
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Double your pleasure in fishing by 
Using a casting'od of your own male 


fit in the butt piece of the rod. This is of 
hickory. A piece can be obtained in any 
lumber-yard. 

‘The illustration (D) shows the two 
pieces of the rod, the tip and the butt. The 
tend of the butt piece that is fitted into the 
handle piece is 16/32 in. for 1 ft. of its 
length, then it tapers to 19/64 of an inch. 
Sink it in snug and tight and touch it up 
with glue so that it will stick. You will 
now have arrived at the point that is 
shown in B. 

‘The illustration (C) shows the butt end 
of the rod completed. In wrapping on the 


‘At one end of the ref shelves 
‘are provided on which to place dishes 


of shelves erected at one end of the 
fcebox, on which dishes could be set 
preparatory to arranging them in the 
Icebox. 

‘This crude refrigerator has been found 
to be scarcely less economical of ice than 
a first-quality manufactured article, and 
hhas proved generally satisfactory to its 
owner.—CURTIS RALSTON. 


Safety First in Opening 
Powder-Kegs 


EVERAL disastrous explosions have 

‘oceurred—one at Sublet, Wyoming, 
which caused the death of six miners— 
from driving a sharp-pointed hard-wood 
‘wedge through the top of a steel powder- 
og. 


Experts assert that there is sufficient 
hheat generated in driving the wedge to 
ignite black powder; that any method 
employed to puncture powder-kegs is ex- 
tremely hazardous and should be avoided. 
Opening the bung of the keg is the only 
safe practice. 


ss 


sreen fishing-line, brush on a good grade of 
flue and soak the line with glue, too, s0 
‘there will be no coming off. The butt cap 
fits snugly over the wound portion and is 
held firmly in place with two screws, one on 
each side, and one in the end if desired, Th 
reel seat is then slipped over the 4-in. 
cylindrical portion and also is pressed home 
so that it covers the winding. Brush well 
with glue on the wood under the reel se 
Enough of this protrudes so that the bottle- 
neck taper fits over it, also to be screwed in 
place. When selecting the reel seat and 
‘the butt cap, remember that both are of the 

rin, grade, with the bottle-necked taper 
to match the reel seat. 

‘Since the action of the rod is thrown on 


Enough 
to say that bethabara is the best material 
to be had. 

A stick of 1/22-in. stock, 45. in. in 
Jength, will cost you probably 76 cents, 
and can be had from any well-supplied 
sporting-goods firm. See to it that this 
stick is straight grained and free from 
worm holes and rot places. ‘The thickness 
‘of the rod is indicated in the drawing (D) 
at every 10-in, point. 

You will need a tiptop offset guide and 
three guides between the reel seat and the 
tip, one 6 in. below the jointing place in the 
center; the next one (proceeding toward 


capped and welted form. 


Every Garage Should Own 
This Distilled-Water Carrier 


T°, lls battery trom a large container 
of distilled water is not always con- 
venient. The practice of pouring distilled 
‘water from one container to another before 
the battery is supplied should be discour- 
aged as it permits of impurities getting in. 
‘The accompanying illustration shows a 
carrier with a I-gal. bottle that ean be con- 
veniently earried from ear to car. The sup- 
porting frame is made of 1/16 in, by 44 in. 
strap. 


A handl 
Fights. The wire handle from an old pail 
will serve nicely. The stand is made of a 
wooden block to which the frame it 
screwed. A recess is turned into the block 
as ahown. A block of rubber is fitted into 
his recess, ‘This block of rubber is recessed 
to take the neck of the bottle, and a hole is 
drilled in the center of the recess large 
enough for a }4-in. rubber tube to pase 
through. The 
tube must be ce- 
mented into the 
rubber block in 
order to prevent 
leakage. The 
tube must be 
long enough to 
reach to the top 
‘of the fra 
the tube is 
clamped to the 
top of the frame 
when not in use, 
a valve will not 
be required. 
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Producing Queer Effects by Double Printing 


‘This composite picture was made by 
combining the. two other pictures ae 
‘Seecribed below 


ANY queer and amusing effects 

in photography may be pro- 
duced by masking, ailhouetting, and 
double printing. 

‘The picture of a giant hen appar- 
ently taking a ride in an old fashioned 
wutomobile was produced in the man- 
ner described here, and will suggest 
other interesting combinations that 
may be obtained in the same or in a 
similar manner. 

‘The first picture shown is a com- 
bination of the second and third 
pictures. 

For making the prints, any of the 
‘commercial printing-out papers may be 


By Cora Hamilton 


used. The third picture shown was 
first printed very lightly. Then the 
negative was removed and a negative 
‘of the hen was placed in the frame so 
as to bring the picture of the hen in its 
place over the automobile seat. After 
a short exposure both pictures showed 
on the print, which was then ready to 
be used for the masks. 

‘The picture of the hen was carefully 
cut out of the picture with a sharp 
knife, leaving an opening representing 
the shape of the fowl. ‘Then both parts 
of the cut-out were exposed to the sun 
to blacken them. Neither toning nor 
fixing was necessary. 

The negative of the car was next 
placed in the frame and the hen sil- 
houette was placed in the proper posi- 
tion between the negative and the 
sensitized paper s0 as to block out that 
part of the picture where the hen was 
to be, After the print was dark 


A Simple Force Pump Made from an Atomizer 


FORCE pump that is very useful 

for all sorts of small and light jobs 
‘can be made from the rubber bulb of 
an old atomizer. 

Take the rubber bulb, with the 
thin rubber tube to which it is at- 
tached; push a piece of bath hose over 
the rear end of the bulb and secure it in 
position by means of a tin strap and 
a nut and bolt, as in Fig. 1. You now 
have a complete force pump, the bath 
hose acting as intake and the thin tube 
as delivery. 

‘The pump can be still further im- 


‘One or two atomizer bulbs can be used 
for making  footpower force pump 


proved by adapting it so that it can 
be driven by crank or pulley, as shown 
in Fig. 2. 

Figure 3 shows a still further re- 
finement by means of which an al- 
most steady flow of air or water is 
obtained. 


Keeping Razor Edges Free 
from Rust 


HE writer has found by actual ex- 

perience that oil positively helps 
to keep razors sharp, whether they be 
of the ordinary or the “safety” type. 
The best to use is a light and abso- 
lutely pure oil. An excellent manner 
of using it is to put it into a medium- 
sized bottle. 

In the small end of the cork make a 
cut with the small blade of a penknife; 
into the cut introduce absorbent 
cotton, previously rolled into a ball, to 
form a sort of dauber. Apply lightly 
the edge of the razorblade to the 
moistened dauber. 


about that formed the foundation of 
the composite print 


enough, it was removed from the 
printing-frame and the negative of the 
hen was put in the frame. ‘The 
mask from which the hen picture had 
been cut out was placed on the nega 
tive so that it covered everything but 
the picture of the hen itself. ‘The 
masked print was then placed face 
down on the negative so that the hen 
fitted exactly into the blank space of 
the print. Next the frame was ex- 
posed to the sun until the hen print 
‘was approximately as dark as the rest 
of the print. After toning and fixing 
the print, the picture as shown was 
‘obtained. 


Insure an Attractive 
Show-Window 


HIS novel attraction for a show- 
jindow ean be made out of pipe- 
fittings at small expense. The pipes of 
4j-in. stock. At points a and b in the 
stem a hole 

drilled which 
should be no 
larger than the 
shank of a pin. 
It is from these 
two holes that 
the gas eseapes, 
to the tees on 
which are fast- 
ened the man- 
thes. To adjust 
the mixing of 
the air and gas 
the tees should 
be moved back 
and forth until 
the mantles 
burnthebright- 
est. The draw- 
ing is self-ex- 
planatory. 


‘The gas is blown through 
small holesinto the tubes 
‘above the lamps 


a 
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Tycos Health 
tee 


ermonwler » 


Tyoos Fever 
Thermometer 


TaylorHome Bako 


OvenThormoneter 


Temperature is an 
important factor in 


your everyday Tifo. 


temperature frequently determines where you 
shall live 


temperature always determines what you should 
eat and wear, how warm or cool the home should 


be to insure personal comfort and good health 


ycos 
THERMOMETERS 


tell the temperatures so you may KNOW what to 


do and HOW to live 


The Tycos Health Thermometer shows you the tem: 
perature of your home so you may dress accordiny 
to the weather 


The Tycos Fever Thermometer enables you to keep 
watch ‘over your health—to KNOW when you are 
threatened with illness rather than ine—to make 
intelligent records for the doctor—to save yourself 
worry 


The Taylor Home Bake Oven Thermometer 

Candy Maker's Thermometer, Sugarmeter, 

Fat Frying Thermometer give you temperatures 
that assure uniform cooking in the preparation of 
food, candy and delicacies under the most favorable 
condi 


The Tycos Barometer indicates changes in the weather 
from twelve to twenty-four hours in advance so you 
can be prepared rather than be taken unawares. 


Every householder should have these Tycos Temper. 
ature helps. Ask your dealer or write us direct for 
interesting booklet 


TO MANUFACTURERS 


Tayler Instrument Companies 
a 


% 


‘unnecessary 
cally on the 
doctor. 


Conserves food 
through preven: 
tion of mistakes 
incooking- 


Mokes You ine 

dependent 
oftheWeather 
man. 


A TOGAN GARAGE 
Fer Your Car 

Factory built, durable construction; fully 
equipped, ready to use, complete 

‘Ad you can erect it yourself if you prefer 
Lowpriced. 

‘This model size 10x 16; $136 plow tight 
We Gee your garage to your lot through 
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Utilize the Sun to Blow 
a Steam Whistle 


GOLAR engines have been built by many 
inventors, but most of these were 
pensive and’ complicated, quite beyond 
reach of the amateur. 

‘The illustration shows a solar whistle, 
such that any boy can make, provided he 
knows how to solder. ‘The apparatus is 
made of a reflector, a boiler, and a whistle. 

First the reflector is built, the wooden 
frame of which is shown in Fig. 1, Its 
parabolic, not semicircular, curve should be 


102 
In Fig. 1 the construction of the para- 
bolic mirror is explained: in Fig. 2 the 
support of the bottler, and in Fig. 3 how 
to draw a parabola 


carefully drawn, then cut with a spoke- 
shave, jackknife, or jigsaw, Figure 2 
shows a method’ of drawing’ a parabola, 
Aand A, Band B, C and C, ete 

of equal lengths. 'To this curve 
of brightly tinned metal is tacked. ‘The 
sides of three large coffee-cans have been 
‘successfully used for this purpose. A 
length of heavy wire is fastened to one end. 
of the cross frame, Fig. 3, to hold up the 
boiler, the glass casing of which is shown in 
ig. 5. 

‘At this point, the hoating ability of the 
reflector should be texted and its focus oF 
Toeal zone determined. ‘The day must be 
clear, with a temperature of eighty or 
above. Smoked glasses had best be worn 


i Cc 
Q Sremoneree 


core ras. 
Here is shown how the boiler i tested. 
and how it appears when fully 
‘equipped with filing-tube and whistle 


as the glare of the reflector is blinding. In 
a protected corner the reflector ix set up 

cing the sun. It should be moved so that 
the rays converge just over the center, 
adjustment being made by passing a piece 
‘of white paper through the loeal zone 

‘The lass jar is then fixed in the wire 
frame and a thermometer placed in the ja 
Fig. 6. In five or ten minutes it shoul 
read at least 230° F, In place of the 
thermometer a black metal vial filled with 
‘water may be placed in the jar. It should 
boil in two or three minutes. 

‘The cylindrical tank or boiler to be 
placed in the jar has a filling-tube fitted 
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with a screw-eap cut from a discarded oil- 
an. This tube and the steam-pipe are 
soldered to the lid of the jar and hold the 
ceylinder in position. With a coating of 
‘dead black enamel the boiler is complete. 
‘A steam whistle from a dismantled 
toy engine is soldered to the steam- 
pipe, Fig. 5. 

‘In generai, the glass of the casing should 
be clear. An olive-jar with x metal screw- 
ceap has served very well. The boiler had 
better be too small than too large. No 
attempt should be made to polish the shiny 
tin surface of the reflector. 


U 


[is requently, desirable to be able to 
ving the same bell from a single eell by 
cither of two push-buttons or to ring several 
bells from the same battery. Simple as 
these propositions may sound, to many 
persons they present quite a puzzle. ‘The 


Fron BE wat 
Book 


‘These diagrams illustrate the 
for single. or multiple bell 
second “diagram shows the double 
control of a single lamp 


accompanying diagrams show the neces- 
sary wiring and are self explanatory. 
‘Another diagram shows how it is possible 
to turn on a lamp at one end of a eorriden 
and tum it off at the other end. As the 
diagram stands, the lamp is lighted, but it 
may be turned off from either end and 
relighted from either end. It makes no 
difference in which direction one passes 
through the corridor, the switches will 
Passing from S to S, and 
lamp at the latter point. 


Or another person 
same direction may always relight the 
lamp.—F. L. Darnow. 


“Just like 


wiping your 
face with 
a towel” 


2,000,000ehavers proved 
this statement before En- 
ders was ever advertised. 


- 


SAFETY RAZOR 


Ends 
Your Shaving Troubles 
Simple-Safe-Sanitary 


Needs no adjusting. Ready for 
instant use. Apartin one second = + 
—together in three. 


Wa Excersn 


Enpers Sates Company 
17 Battery Place, New York 
ENDERS SELLS FOR $1.00 with six blades of the 
Ene uwality Siedish-base siecle Packed in black 
Et aul Sciverlined: Estra Bader, package of 
sete ter CANADA ~Raor $1.50, Bladen 0c. 


FOR SALE BY BEST DEALERS EVERYWHERE 


Bloder—Hand-stropped, Hand-tested 


CORBIN DUPLEX 
COASTER BRAKE 


‘That's the dead-sure way of guaranteeing 
‘yourself positive beake control as long 
las the bieyele itself remains in use, 


ing the wheel to pieces 
‘when you alow down or stop suddenly 

light “pressure gradually lessens the 
speed: pressing just a trifle harder 
Drings an easy, smooth, complete stand: 
still vitally important in traffic 


Made by Corbin—pioncers in the busi- 
ese—twenty years of faithful service 
behind it. Don't merely ask for the 
Corbin —make sure you get it 


Fred 81, Onee's amour booklet, 
"The ‘art af Bleyele. Riding. 
sent free if you wrive Jor 

CORBIN SCREW CORPORATION 
‘American Hartwert Cortera, Suceser 

202 igh Street, ~~ New Britain, Conn, 

ranches: New York Cheago Philadephia 


Ride a Bicycle 


The Corbin Brake is standard 

‘optional equipment cn the 
following makes of bieycles 
Insist ‘bs 


it be en 


ped en 
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To Bore Rectangular Holes 
through Metal 


fiy-cutter with an inserted cutting-tool. 
‘The common way is to drill a series of holes 
‘cutting into each other and then chip away 
the corners with a cold chisel and finish by 
filing. 

Unless the worker is a skilled mechanic, 
it is difficult to turn out an accurate and 
smooth piece of work, but if the hole is 
roughed out as accurately ax possible by the 
means described above, but a little under 
sine, it may be given a good finish by fore- 
ing ‘through a hardened steel block, oF 

‘drift,” the exact size of the hole, in a 
if nothing else is at hand. 

‘The drift can be filed up from a piece of 
‘tool steel and then hardened and tempered, 
‘or made by breaking off the end of a flat o 
square file and grinding to shape, taking 
care not to draw the temper while grinding. 
‘The corners at the rear end are slightly 
bevelled. ‘The sides must be © 
parallel, or tapered a slight amount t 
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How the problem of cutting a ree 
tangular hole through ‘metal can be 
solved is deseribed ‘and ilustrated 


the rear, but nover toward the front edges, 
for this would cause the drift to act aa a 
‘wedge and bind in the hole 

‘A-heavy machinist’ vise will be the most 
convenient means of forcing the drift 
through the roughed-out hole, but if too 
much premsure is required, it indicates that 
aan excess of metal is being eut out by the 
drift, and to prevent its binding or break- 

‘the work should be removed and the 
drift forced out backward and the hole 
filed out nearer to size, 

‘A packing-sheet of brass or copper is 
placed between the drift and vise jaw, and 
in order to allow it to be forced all the way 

the work, the latter is supported 
by a saddle on that side. ‘The saddle is 
made by drilling or boring out a block of 
feast iron to fit the work and then sawing it 
in half and drilling a hole through it to give 
clearance to the drift, Lacking a saddle of 
this kind, an ordinary V block may be 
made to serve the purpose by letting the 
end of the drift through. ‘Then packing 
inserted between work and vise jaw so that 
the drift may be forced farther out. A soft 
steel block will alzo be required back of the 
drift to force it all the way through the 
work, unless this was itself made long 
aod ‘the rear portion ground away for 

If the drift is properly constructed, the 
hole roughed out nearly to size, and lard-oil 
or other lubricant applied, the resulting 
hole will be as smooth and accurate as 
could be desired. —H. H. PARKER. 
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How to Save the Cost of 
Scaffolding Timber 


GOME time azo the slate root of ‘my 
Thouse needed repairing. When 
learned that it would cost me twenty dol- 
lars or more for the scaffold that would 
+ enable the roofers to do the work in safety, 
1 tried to find a way to avoid this ex- 
pense, The pictures show how I made 
this possible by means of a roof jack, 


‘The board, resting in the gutter, pre- 
vents the ladder from sliding 


which I improvised and attached to the 
Indder in the manner shown. 

T used a board about 2 ft. long, and 
bored 2 holes in which I put a heavy wire, 
fastening the ends of the wire to a rung of 
‘the ladder. 

‘When placed in position on the root, 
the board would rest in the gutter and 
prevent the ladder from sliding down 
the slanting surface, ‘The ladder would 
tafely support the weight of two average 
men,—D, L. MERRILL. 


A Hardwood Chuck for 
Machining Small Gears 


OME mall cast-iron gears were re 

quired to be bored out to a larger diam- 
‘eter and faced off, and as no suitable equip 
ment was at hand, a hardwood chuck was 
made up for the purpose that would prove 
suitable for other small parts besides 


wears. 

‘Two hardwood blocks were used, one 
being permanently bolted to the lathe face- 
plate, with one edge even with the line of 


rick UATE: 


In an emergency this hardwood chuck 
‘was used in boring and facing gears 


the lathe centers. ‘Then another was 
bolted to this by means of two long bolts 
through the edges of both blocks; | eard- 
board shims were put between the blocks 
before tightening the bolts, Two holes, 
larger than the bolts to be used, were 
drilled through the second block and bolts 
put through it and the faceplate and 
tightened up. 

‘Next, a hole slightly larger than the de- 
sired bore of the gears was drilled through 


‘This is to urge that you brush teeth 
for ten days in a new way, Combat 
tthe film. Bring other good effects. The 
whiter, cleaner, safer teeth will be a 
delightful surprise. 

‘To millions of people this method = 
binging a new era in teeth cleaning. 

It combats film 

One object is to fight the film— that 
viscous film you feel. This ix the teeth’s 
reat enemy. It dims the teeth and 
‘causes most tooth troubles. 

Film clings to teeth, gets between 
the teeth and stays. ‘The ordinary tooth 
paste does not effectively combat it, 
So night and day it may do a damage 
which few people have escaped. 

Tt is the film-coat that discolors, not 
the teeth. Film i the basis of tartar. 
Tt holds food substance which fer 
ments and forms acid. It holds the 
facid in contact with the teeth to cause 
decay. 

‘Millions of germs breed in it. They, 
with tartar, are the chief cause of 
pyorrhea. Despite the tooth brush, all 
these troubles have been constantly 
increasing. 

New methods now 

Dental science, after diligent re 
search, has found effective film com- 
Datants. Able authorities have amply 
proved them. Now leading dentists, in 


The New-Day Dentifrice 
A scientific flm combatant, whose every 
application brings five desired effects. 
Approved by highest authorities, andnow 
‘advised by leading dentists everywhere. 
All druggists supply the large tubes. 


A Surprise 


Awaits you in this ten-day test 


Europe and America, advise their daily 


nbodied in a den 
‘And millions 
‘of people have already adopted it. 


Watch these desired effects 


Pepsodent combats the film in two 
effective ways. Then it leaves the teeth 
so highly polished that film-coats can- 
not easily adhere. 


It also. brings other effects which 
modern authorities desire. Tt_multi- 
plies the salivary flow, as certain foods 


would do. That is 
tooth: protecting agent. 

Tt multiplies the starch digestant in 
the saliva, to digest starch deposits 
which otherwise cling and may form 
‘acid. It multiplies the alkalinity of the 
‘saliva, to neutralize the acids which 
ceause tooth decay. 

Thus twice a day it brings to users 
unique tooth protection. 

‘Send the coupon for a 10-Day Tube. 
Note how clean the teeth feel after 
wasing. ‘Mark the absence of the 
cous film. See how teeth whiten an 
the film-coat disappears, Read in our 
book the scientific reason for each new 
fect. 

Do this now. It is most important, 
both to you and yours. Tt may lead to 
life-long benefits which you cannt 
‘afford to 


‘Nature's great 


Ten-Day Tube Free“* 
THE PEPSODENT COMPANY, 
‘Dept. 579, 1104 8. Wabash Ave., 

‘Chicago, Mi, 
Mail 10-Day Tube of Pepsodent to 


‘Gay Wb tea Yay: 


ouldn’t Stay Down 


‘He was putting in long hours at 
unskilled work. His small pay 
scarcely lasted from week to week. 


He saw other men promoted. 
‘Then he learned the reason. They 
had special training. He made up 
his mind to get that kind of train- 
ing. 

He sent to Scranton a coupon 
like the one below. ‘That was his 
first step upward. 


‘The reward was not long com- 
ing—an increase in salary. Then 
he was made Foreman. Now he 
is Superintendent. 


It just shows what a man with 
ambition can do! 


What about you! You don't 
have to stay down. You can climb 
to the position you want in the 
work you like best. 


‘The way to do it is easy—with- 
out obligating yourself in any 
way, mark and mail this coupon. 


eo 


the center line of the blocks to give clear- 
ance for the boring-tool and then a recese 
the diameter of the gear and the depth of 
the required gear face was turned, The 
second block was removed, also the eard- 
board shims, the gear placed squarely in 
the recess and the bolts tightened, thus 
causing the gear to be held accurately for 
boring and facing. 

To prevent any possibility of its slipping, 
‘2 brass wood screw, with its end turned 
down to fit between two gear teeth, was put 
through one block. The gears were then 
bored and faced down even with the sur- 
face of the wooden chuck.—H. H. PARKER 


Emergency Thread-Cutting 
on a Large Pipe 


A THREAD-CUTTING tool as shown 
can be made from any available block 
‘of wood and faced with a sheet of brass or 
‘copper at the opposite side from the cutter. 
‘The thread-cutter ean be borrowed from 
die with detachable blades of lesser diameter 
if the lead is right, otherwise a part of a flat 
file or small piece of tool steel ean be tooth- 
‘cut with a triangular file and tempered. 
‘When set in the block, it is backed up with 
‘8 wedge or tapered file for setting it out as 
the thread is turned. It is advisable to 
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With this improvised tool, made of a 
block of wood ‘and a sted! cutter, 


threads may be cut in’ large pipes 


start the thread with a triangular file 
making two cute around the part to 
definitely mark the lead of the thread. 
‘When this is done, the thread can be 
rapidly turned and the size made to con- 
form to the surrounding part, with the 
adjusting wedge provided, Similarly, 
threads that are turned oversize and will 
not enter can be readily made to size with 
this method.—G. A. Luens, 


Keeping the Wind-Shield 
Free from Rain 


ERY few motorists like to drive in the 

rain, but sometimes it is necessary. At 
such times, one of the worst things to con- 
tend with is the rain-blurred wind-thield, 
A very good way to overcome this annoy- 
ance is to carry in one of the car-door 
pockets a small bottle—about 4 ounces— 
of a mixture of glycerine and alcohol, about 
half and half. 

‘When it rains, wet a cloth with the solu- 
tion and rub it down a narrow strip, on the 
outside of the windshield, just wide 
‘enough for you to have a good range of 
sight. Don't cover the whole shield with 
it. ‘The water will not remain on the 
coated glass, which will afford a good 
‘enough vision. 

‘As soon as the rain stops, look through 
the uncoated glass beside the coated panel. 
‘This saves your wiping off the glass every 
few minutes.—F. G. Jorr. 
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‘Transforming an Inner Tube 
into a Gun-Case 


FROM aan old inner tube in good condi 
tion a serviceable gun-case ean be made 
which will protect the gun and spare parts 
from possible injury from rain or eontact 
with hard objects. 

If the barrel of the gun cannot be 
separated from the stock, the ease can be 
‘made without difficulty." One end of the 
inner tube is 
closed, the 
other end that 
‘extends beyond 
the stock of the 
gun is tumed 
over and fast 
ened with a 
strap riveted to 
the tube to pre- 
vent it from 
becoming lost. 
To carry the 
case, a shawl 
strap may be 
riveted to the 
tube. 

I barrel and 
stock are sep- 
arable, the tube may be bent in U shape, 
‘one part of the U serving for the barrel or 
‘barrels, the other for the stock. 

Both compartments are provided with 
flaps, closing the ends securely, and the 
case ia carried by means of a shaw! strap 
riveted to one of the legs of the U. 


eee Tee 


‘Two types of inner- 
tube gun-cases 


Emery-Wheel Dust-Catcher 
Made of Baking-Tins 
DUST-CATCHER for use with a 
jeweler’s or dentist's emery- and 


‘buffing-whoel ean be cheaply made of two 
bbaking-tins in the manner shown, 


Basra shallow eake-tn and a bread of 
thesame width. 

Invert the S40 ioe 
bread-tin, "3m % 
which in the i 
deeper, over 


the cake-tin 
sand solder these 
inverted ends 
together 0 the 
top tin formsan, 


ZS) 


—— 
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sat under the lect! by the pans 


wheel, the dust will be caught by one or 
tthe other and deposited in the bottom. 

For dentists, who use much platinum, 

ver, this is an idea that will 

saving of the precious metal 


Protect Overalls in the 
Battery Room 


N. the storage-battery repair-shop or 

charging station, the splashing of the 
sulphuric acid rapidly eats holes in the 
workman's overalls or jumper. Acid will 
not attack wax or paraffin and for this 
reason the clothing can be protected with a 
thin coating of these substances. 

‘To apply the protective coating, either 
hheat the wax or paraffin enough to melt, 
and dip the garment into this, or dissolve 
the paraffin in gasoline, making a thi 
olution into which the clothes are 
mersed and afterward allowed to dry 
thoroughly.—G. A. Luzas. 


URING this period of con- 

fused and uncertain values, 

|| you can depend on Florsheim qual- 
|)| ity. There is an unchanging stand- 
ard of value in the Florsheim Shoe. 


‘The name in every pair 


Shoes $12 ~ Oxfords $11 
Some Styles $14 


_ THE FLORSHEIM SHOE Co. 


Manufacturers Chicago 
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Straddle This Saddle—and Go! 


Start your motor, swing on to 
the comfortable saddle of this 
Cleveland, open the throttle, and 
you are on the way to where you 
want to go. 

The light, sensible, well-bal- 
anced, quiet and powerful Cleve- 
land cuts out railroad and trolley 
fares, and puts town and country 
at your command, to go where 
you like, for work or recreation. 


The only single chain, direct 
worm drive metorcycle made, Low 
center of gravity makes safe and 
easy to control. It is simple 
powerful, durable, economical. 
Gives better than 75 miles to the 
gallon of gasoline. Automatic 
lubrication, 26%3" tires. The 
cheapest and most comfortable 
individual transportation avail- 
able. 


Price $275.00 fo. b. Cleveland 
‘See Your Dealer or Write Divect For Catalogue 


‘THE CLEVELAND MOTORCYCLE COMPANY 


CLEVELAND, U.S.A. 
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Popular Science Monthly 
Vibration Eliminated when 
Copying Plans 


"THE author had occasion to copy, by 
means of photography, some two dozen 
drawings and book illustrations; this work: 
hhad to be carried out in a large library next 
toa main street. 

‘When the plates were develope 
lines were found to be blurred 
being quite sharp, asin the origi 
negatives showed this fault more than 
others, while a few were fairly sharp, quite 
ood enough for the purpose for which they 
‘were intended. 
ies were copied again, this 
time at home, but a special equipment was 
tuced to eliminate vibration in eamera and 
easel. A stout board about % in, thiek 
was taken, its upper side planed smooth, 
and a suitable hole it to 
take the camera screw. 


If the camera and the object to be 
copied are mounted on a swinging 
bond, the photographs will be clear 


depends upon the size of camera employed. 
and must be tried out in every ease. 

Tn each corner of the board about 1 in, 
from each side, a hole 1/16 in. in diameter 
was drilled and through this a strong cord 
was drawn, This cord should be about 8 ft, 
long and it must Sil the hole entirely; ¢ 
‘must be a ood fit. 

‘A-couple of knots were tied at the end of 
the cord; to the other end a short length of 
rubber cord was fastened; about 6 in. in 
length will do, If no rubber cord is handy, 
the rubber bands used to hold small pack- 
‘ages will do excellently. 

‘our hooks are next driven into the 
ing. They should be the same distance 
‘apart as the holes in the board; the rubber 
fends are fixed to the hooks and our repro- 
ution table is ready for work. 

The camera ean now be placed in posi- 
tion, and we can copy the most intrieate 
drawing, feeling sure that no vibration will 
affect the sharpness of our negative, for the 
rubber bands absorb the bull of the vibra- 
tion: the rest only moves camera and easel, 
‘but in this ease they are moved together 
and at exactly the same rate, as both rest 
‘apun the baseboard.—C. A, OLDROYD, 


Chewing-Gum Will Stop 
Leaks in Shoe-Soles 


GTEPING on second-hand chewing. 
gum is usually very annoying, but one 
day’ I found a piece sticking to a hole that 
had just come in the ole of my shoe. 
jdn't remove the gum and it very 
eucsively seated the edge ofthe beset 
leather and protected the under sole for 
several days until T was able to have it 
patched. Apparently there is a use for 
everything. —J. N. PARKER. 
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Broaching a Hole without 
a Broaching-Machine 


HE method here illustrated and de 
scribed is of special value to the small 
shop or experimental laboratory equipped 
with only the ordinary light machinery. 
Figure 1 almost explains itself. A 
broached hole may be practically any 
shape. ‘The hole shown in the box tool 
illustrated is square. The first operation is 
to drill and ream A, say %4 in. for a lin. 
square hole. ‘The two bars to be used for 
the frame of the hole should be made as 


Here isa simple method for broaching 
fa hole without a broaching machine 


‘shown in Fig. 2, and planed true at surfaces 
‘marked B, and then bolted together. The 
two should be long enough to allow for bolt- 
ing and turning a little longer to allow for 
‘trimming. 

After the pieces are turned to a diame- 
ter slightly larger than the hole in the 
body pieces (say .002 in.), they may be 
placed on a milling-machine table. ‘The 
fends of the pieces that have been left 


lequare can be Used to line up the pieces and 
will also prevent them from rocking. ‘This 
‘work may also be done on a lathe equipped 


with a milling attachment. When the 
grooves are cut, the pieces may be cut off 
1 trifle longer than the body hole, to allow 
for trimming, as shown in Fig. 

‘The snuggest and firmest fit can be ob- 
tained by shrinking the pieces into position. 
‘This is done by heating the body piece, 
thereby causing the hole to enlarge.» This 
will actually permit a piece larger than the 
hole itself to be fitted more easily than 
by a driving ft alone—P. W, Hantu, 


Save a Backache When 
Sowing Seeds 


HEN sowing small seeds in beds, 
where ordinarily there is much reach- 
ing, good, even distribution is easily accom- 
plished by using a tin-can seeder. Any 
round tin ean, 80 
as it has a 
fitting cover, 
‘Cocoa 
and baking-pow- 
der cans are the 
commonest. types 
available. The 
cover of the can 
fs perforated with 
‘many round holes, 
the size varying 
with the particular seed to be sown. This, 
tin can is attached by the bottom toa 
strong, stiff stick two to four feet long. 
In use, the seed is placed in the can, the 
cover screwed tightly on, and the stick and 
ean held with the perforated cover down. 


cover PearoeartD 


Avoid a backache 
bby using this seeder 


W. L. DOUGLAS 

Fgeaucea’ °S-00 SHOES “Yen 

Spssiat.Shes® $10.00 || Special Shoes $6.00 
FOR MEN AND WOMEN 


THE STAMPED PRICE IS W. L. DOUGLAS PER- 
SONAL GUARANTEE THAT THE SHOES ARE 


SAVE MONEY BY WEARING | shoes 
WLDOUGLAS SHOES | in 10 
SOLD DIRECT FROM FACTORY 
TO YOU ATONE PROFIT 
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‘A postal beings it FREE. 
SOUTH BEND BAIT CO. 
‘son High. South Bon, 
MOORE PUSH-PIN CO, 
11.5 Berkley Sty Philadelphia 


¥* OLD TOWN CANOE CO, 
‘195 Main Set 
‘ua Tee, Maine, U5. A. 
‘TEAL along in the reflections of 
the shore. An occasional dip of 
the blade keeps you moving. For an 
“Old Town Canoe” floats as lightly 
a shadow. Tt responds instantly to 
the slightest pressure of the paddle. 
‘And built into every “Old Town” is strength 
that makes it last for years. Write for cata- 
Jog. "8,000 canoes in stock, $67 up from 
dealer or factory. 


Finish This Picture 


Fill in the missing lines. See 
‘how close you come to the 
inal drawing. The above 
ture was drawn by Student 
Wynn Holcomb, We have a 
great number of students and 
graduates whose work appears 
in magazines and newspapers 
all over the country, 


Can You Draw 


If you like to draw write for our 
book. Read about our new method 
Home Study Course in cartooning, 
illustrating, designing. Learn at 
home, by mail, in spare time, 


Become an Artist 


Illustrators, Cartoonists, Commer- 
cial Artists make big money. You 
n-earn $25 to $100 a week and 
more, Learn under personal direc: 
tion of Will H. Chandlee, famous 
newspaper, magazine, advertising 
artist of '30 years’ successful ex: 
perience, 


Book and Outfit Free 


Complete outfit free to new stu- 
dents. Write for handsome book, 
“How to Become an Artist.” Tells 
what Course includes, shows many 
drawings made by Director Chandlee 
and many students. 


Write Postal NOW 


Don't miss our book. Even if you have no 
provious knowledge of drawing, our Course 
will enable you to become a sticcessful care 

lstrator," Many stunts carn 
money while they are learning. If you are 
ambitious to get ahead, to carn more money, 
{write for our free book’ and special offer now: 
You can do as well as our other success(ul 
students! | Write now for free book, "How to 
Become an Artist,” Mail letter or postal, 


Washington School of Art, Inc. 
Room 1618 Marden Bldg, Washington, D.C. 


To Make an Umbrella 
Drain-Stand 


'HE picture shows useful article that 

a boy can make out of material offered 
by a discarded wooden bedstead of other 
old piece of furniture. A study of the per- 
spective view will make the joining and 
construction clear and furnish necessary 
dimensions. 

First mark out and saw the sides. Ifyou 
wish to make the three-cornered hole in the 
center of each, you must bore three Vin. 
holes and saw the intervening part with a 
coping-saw. A serviceable saw may be 
Purchased for twenty-five cents. 

Figure 4 shows how each end piece is 
mortised to the corner uprights. This joint 
inglued. Figure 2 shows how the top croas 
piece and uprights 
are fitted together. 
It is a very strong. 
and neat joint, but 
requires considera- 
ble patience to get 
an accurate fit. The 
half cuts are made 
witha back-saw and 
the wide wood chisel, 
‘The baseboard fits 
between the front 
and back pieces, 
Figure 3 is an en- 
larged view of this 
joint. 

Fancy wooden 
pegs or large metal 
hhooks may be used as rests for the umbrel- 
Jas, Glue is used at all joints. I think liquid 
alue is the handiest for amateurs to use 

In assembling this drainer, the sides 
and corner uprights are first put together, 
the top and bottom eroas-pieces and the 


a 


An amateur carpenter will have no dif- 
ficulty in making this piece of furniture 


middle upright come next, and lastly the 
bottom face piece and floor. 

‘A metal pan should be used to catch the 
Grip. “Holes are bored for the wooden pins, 
which are 35 in. in diameter and 4 in. long, 
and they are also glued in place. The floor 
is serewed from the under side to the ends. 
‘The finishing is a matter of choice. For 
‘ew, hard wood like oak you will need in 
the order named, a thin coat of stain, then 
‘wood filler, then stain, then either varnish 
‘or wax. If used on a side or rear porch, two 
coats of green wagon paint would be appro- 


Priate.—H. ADLON. 
* 
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Profit and Pleasure in This 
Homemade Forge 


“THE material required for this forge will 
bbe an old flower-pot, a gallon can, = 
valve from an old oll-stove, and some brass 
oriron tubing. If there is an old oil-stove 
handy, the pipe found on it will serve 
nicely. Besides this, you will need a few 
feet of rubber tubing Inrge enough to 
slip over the pipe, two strips of tin, a 
small quantity of cement, and a bieycle 
pump. 

By observing the drawing, the arrange- 
ment can be clearly seen. A length of the 
pipe is run through the hole in the bottom 
of the pot, the upper end extending to a 
point 2 oF 3 in. below the top. The pot is 
then filled with concrete mixed rather thin, 
‘and a small basin hollowed out about the 
top of the pipe, as shown, After the cement 
hhas become ‘thoroughly hardened, the 
valve mentioned 
above is screwed 
between the lower ren ror 
fend of the pipe concacre 
andanotherlength 
in, Jon; 

"The pot may be 
set on top of the 
bench or any place 
desired, ‘The gal- 
Yon ean is pre 
pared by solder- 
ing the cover on 
tight, and_punch- 
ing a hole through 
each end, ‘The 
upper hole infitted ‘This forge will be 
withanother short OF Practical service 
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Tength of pipe sol- 
dered in tight, and the lower end of the NATIONAL RADIO INSTITUTE 
rubber ‘tubing fitted over it, An old Dept. 508 ‘Washinaton, D.C. 


bieyele-tire valve is inserted through the 
hole in the bottom of the ean and also 
nolderedl tight, 

"This can serves as an air-preaure tank 
and holds a supply of air for use with the 
forge. The tire valve prevents the air that 
hhax been pumped into the tank from 
‘escaping in that direction, and the valve 
between the forge and the tank allows it to 
‘escape through that passage only when the 
valve is open. After a supply of air has 
been pumped into the tank, the valve is 
‘opened to the proper point, thus regulating 
the air blast to the furnace. The tin strips 


fre to support the tank and hold it in | 4 

place, A convenient place will be at the | “Success in Music The Hovey System of Tire-Pract 

fide of one of the lega of the bench, How To Win It” Nhs free ty 
Before starting a fre in the forge, asmall | “We” Tsrseuztree be the surat. quickest and ease 
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top of the inlet pipe, to prevent ashes and 


cinders from dropping into the valve. Then Tertene and plemare aba 
he forge is ready for se, For fuel, chircoal eho oP rertds hs ass recep aad 


bby far the best,—Date R, Vax Hom, 


Guard Against Deterioration 
by Rust 
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‘enamel of the color of the body finish ready fae tees ‘Tee Borer Seton bs Welbelle x Oyerton, 

‘to touch up any bare spot as soon as it ap- Write today For plan booklet 

ears. Tt may not look just as well as a 

compiete new coat, but it will prevent rust 

and at the same time look much better 

than the rusty spot. 
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How to Protect Stopcocks 
on a Gas-Stove 


MALL children who have access to the 

kitchen during cooking operations are 
liable to cause accidents by playing around 
the gasstove and mischievously or acci- 
dentally turning some of the stopeocks on 
cor off. The writer, aware of the danger, 
constructed a shield, shown in the accom- 
panying illustration, to protect the stop- 
cocks of the gas-stove from the busy little 
fingers of his children. 

‘The shield is made of galvanized iron 
with rims of the same material soldered 


over the sharp edges. It is attached to the 
feed-pipe of the stove by 3 ring hinges of 
heavy wire, At one end is a wire hook by 
which the shield ean be fastened in position, 
‘The picture clearly illustrates how the 
carved tin cover fits over the handles of the 
stopeocks and makes it practically impos- 
sible to reach them without swinging back 
the sbield.—Lenoy C. ScHENCK, 


Preserve Your Papers with 
This File 


IN almost any desk will be found at 

Teast one of the ordinary files on which 
papers and memorandums are stuck for 
future reference. In many cases the paper 
that is wanted will be found at the bottom, 
making it necessary to remove all the 
papers to get to the one wanted. Quite 
often the papers are tora or the point of 
the file passed through an important figure 
‘or word, making it almost illegible. 

If the file shown in the illustration 

used, it ean be attached to any deake wit 

‘out defacing it in 

the least, and it 

nates the 

disadvantages 
named above. 

A piece of 
spring wire is 
bent into the 
shape shown. 
The large loop 
gives the neces- 


Aclip like this may 
Safeguard valuable 


papers 
sary spring to 
the file. The ilefastens to the under side 


of the desk ledge by means of a wood 
screw passing through a small loop in the 
fd of the fle and screwing into the ledge, 
‘The paper-finger also has 4 loop in the end 
and is smoothed up to prevent any sharp 
points from tearing the papers. 

Tn use, the paper-holder fe raised slightly 
and the paper shoved under. The tension 
Of the spring will press the arm down, 
clamping the papers tightly to the desk. 
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Making an Air Thermometer 
for Experimental Use 


A CAPILLARY tube of not over 1 mil 
bore, or a regular thermometer tube, 
{is used and the bulb blown at one end, the 
other end being left open. ‘The length of 
‘the tube can be 6 to 8 in, allowing some 
for the bulb. 

"To blow the bulb, the end of the tube is 
held over a gas flame until red hot. ‘Then 
the plixble glass is pushed up to thicken the 
end and form a mass of material from 
which to form the bulb. Blowing this, 
‘especially to a large diameter, requires 
some practice and skill, but should the bulb 
break, the glass can ‘be melted together 
again ‘and the attempt repeated. 

‘The tube is mounted on a wooden board 
swith the bulb at the top, the end extending 
into a small glass reservoir made from 
small-diameter test-tube or from a medicine 
vial with the top cut off. Grooves are cut 
in the wood block for the bulb, tube, and 

‘these are held in place by brass 
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sight variations 


clips, and ax the bulb is exceedingly 
fragile, itis a good plan to protect it with a 
brass shield cut to shape as shown. 

Mercury, while it is the most permanent, 
would be too heavy for use in an air ther- 
‘mometer of this kind; aleohol, dyed red, is 
suitable, though water would answer the 
purpose. 

‘To fil the tube, the bulb is held in the 
hand for but a few seconds to warm it 
slightly and expel some of the air. ‘Then if 
the end of the capillary tube is quickly in 
serted into the liquid in the reservoir, some 
of it will be drawn up the tube as the air 
‘cools and contracts in the bulb. Should the 
liquid fill ehe tube and run up into the bulb, 
it must all be driven out by warming the 
bbulh again and the operation repeated until, 
under normal conditions, the ealored liquid 
stands about two thirds up the tube. A. 
little experience of this sort will quickly: 
demonstrate that the larger the bulb and 
tthe smaller the bore of the tube, and the 
lighter the liquid used, the more sensitive 
will be the action of the thermometer. 

‘The reservoir being open to the air, 

ation will oceur to some extent and 
iquid must occasionally be renewed. 
instrument, not being intended for an 
actual temperature recorder, but only to 
indieate small changes, no scale is shown 
attached to the board, though an arbitrary 
‘one could be very easily used if so de- 
sired. —H. H. PARKER. 
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Electricity 
Learn at Home 


‘There is a wonderful opportunity 
right now for young men who like 
electricity. If you are ambitious 
and will train yourself in spare time 
you can step into a good position 
and get experience that will give 
you a real start toward success in 
life. Good salaries are offered with 
rapid promotion, 


For 29 years the International 
Correspondence Schools have been 


training young men for success in 
el + 200 other sub- 
jects. They will help you prepare 


right at home for a position in the 
Jine of electrical work you like best 
—or in any other work that appeals 
u. Thousands of men, through 
*. S. training, have stepped into 
fine jobs, but never were oppor- 
tunities so great as now. 


Let the I.C.S, help yeu. Choose the 
work you like best in the coupon below, 
then mark and mail it today. This doesn’t 
obligate you in the least, and it will bring 
you information that may start you on a 
successful career. This is your chance. 
Don't let it slip by. Mark and mail 
this coupon new, 


Another Way to Get 
Fresh Air 


DESIRING to use a onetime parlor as 
‘a sleeping-room, it became necessary 
to cbtain more adequate ventilation, e 
pecially for the summer season, there being 
but one doublesash window and one 
large single-sash window that could not be 


proceeded to take the sash 
out, hinge it to the outer window-frame 
and arrange a rope and pulley to lift the 


By putting the single-sash window on 
hinges as bere shown, it can be raised 
tovany angle for ventilating purposes 


window out to any desired angle, or clear 
to the poreh ceiling. 

‘Three 3-in. butt hinges, ane screw 
pulley, one sash-pull, about 10 ft. of 
window-cord and an awning line-cleat were 
the necessary materials —R. A. FRANKLIN, 


To Keep Insects from Your 
Food-Basket 


ANTS and bugs have an annoying way 
‘of getting into the lunch-basket dur- 
ing pienies. Here 

which the food m: 
attack. 

Get a piece of stout wire about 18 in. 
Jong. ‘Then secure a ean lid, or the lower 
part of a can, and bore a hole in the center 

of the bottom. 

Pass the wire 
through this hole 
and solder at 
about its midile. 
Bend each end of 
the wire in the 
form of « hook. 
One of the hooks 
isattached tothe 
branch of a tree 
and the other 
‘supports the bas. 
ket. Keep the 
tin” filled "with 
water, and there 
isa barrier across 
which no. insects 
can pam toreach 
the lunch-basket. 
— 8. LEONARD 
Bastix. 
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Sunshades and Branches to 
Attract Fish 


THE inshore waters of lakes bereft of 

bottom vegetation, weeds, ete., that 
offer shelter and protection, invariably ar 
poor fishing-grounds. If vegetation of on: 
sort or another is brought into such waters 
tthe fish will be attracted and good fishing 
will therefore be the result. The drawing 
shows a method of attracting fish that has 
Proved successful in ten lakes in which it 
‘was tried. 


which ts dropped fo ee bottom. A Hes 
vslack is given the rope so that when the 
lake is wavy the float will ride well without 
ppulling up the stone anchor. 

‘Around the float nails are driven into the 
edges at intervals. ‘To these, wires are 


Bowers of branches suspended in 
‘shallow waters will attract the fal 


fastened, Branches, preferably some that 
will reach nearly to the bottom, are tied to 
‘the wires #o that the whole forms a wide- 
spreading cluster of greenery. If a number 
of these floats are set here and there in a 

will noon be attracted to 
» LINCOLN. 


Moth-Balls Are Useless 
as Fuel-Savers 


OTH-BALLS may keep the bugs out 

of your overcoat and furs, but, 
‘according to the United States Bureau of 
Standards, they are of no use in aiding the 
power of your automobile engine. 

‘The market has been flooded with prep- 
arations that smell like moth-balls, prob 
ably taste like moth-balls, and perkapa are 
‘moth-balls, At least they are» naphtha 
Tene product, as are moth-balls. ‘These 
preparations ‘are highly recommended by 
the manufacturers and dealers as an enemy 
tothe high cost of gasoline, but the success 
reported by the users is not due to the 
naphthalene at all, but to compliance with 
the simple instructions for the adjustment 
of the carburetor. 

Tn testing out a number of the various 
so-called gas-savers, the bureau found that 
they had no appreciable effect on the econ- 
omy of an engine, but that some of them 
did seriously fect the valves by fling 


Can You Measure Up to Her Vision of Manhood 


The foundation of your success and happiness in the home, society, 
business, everywhere lies in a strong, healthy, vigorous body, filled to the 
ith vitality and robust health. 

Weak, sickly, anemic misfits have no chance in the 
battle of life. “They can never win because they haven't 
the strength, pep and vigor to get started. Sympathy 
for weakness is polite contempt. You don't count if 
you are not physically fit. The strong, healthy, vigorous 
man is the popular man—the man whom everybody 
wants for a friend. Success is the Gift of the Stron; 
physical weaklings must take what is eft over and fall 

ack with the defectives and tail-end failures, 


Make Yourself Physically Fit 


Let me make a real man out of you—a super-specimen of physical 
‘and mental perfection—let me show you how you can be true £0 the 
best ‘that is within you and develop your powers to the utmost, 
Possessing supreme heal 

world. withia your reach 


id strengéh, you will have the whole 
You owe it’ to your Maker, to your 
fe worthwhile, 
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The Modern Science of Health Promotion 


ha lifted thowrandsof weak, aling, impotent da: 
esta hopelessness and despair and placed 
to Health, Happiness and Prosperity. 


Stroncfortinm has aided § ‘overcoming mich allmenta as C 
tarrh, Constipation, Indigestion, Rupture, Nerwousaess, Tad flood, 

‘Memory, Weaknesses and lad Habits, and the results of nog 
Iecting and abusing the body, ‘Strongfortism has restored the Mat 
hood they thought lost forever and gave them renewed conideaes, 
jon, success and fitted thom for the. joys of a healthy happy’ lie. It-ean do 
tie sane for you; irrespective of your age occupation or surroundings. quaraniee tt 
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fof Police, Warren Biglow. the Finger Print 
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$6800.00 in currency was gone.” Not a 
ingle che hal en oud, 

mont immediately Miglow turned his 
attention to w table which had been tipped 


lip. The slosy mahogany showed an excel: 
Tent set of finger prints. The thief might just 
a well hace let ha calling card, 
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A COMFORTABLE chair bottom may 
be made of strips cut from an old 
automobile tire. The method is as follows: 
‘Cut the beads from an old tire and then 


cut it into strips about 1 in. wide. To do 
this the tire need not be eut in two, but may. 
be cut into one spiral strip. ‘The rubber ean 
be peeled from these strips and sold as junk 
in the usual way. The fabric can be peeled 
apart in one or two ply. When this is done, 
we are ready for work. 

‘Select a chair that has had a split or 
cane bottom. Double one of the strips 
‘back about 1 in. and tack it to the under 
side of the rung, elose to the post. Bring 
the strip over the rung and wrap it around 
once if desired, Cross to the opposite rung. 
from the top and come around under the 
rung from whence we started. Leave a 
space between the strips about equal to the 
thickness of the fabric atrip. The whole 
bottom is covered one way with the strips. 

‘When it becomes necessary to splice, use 

‘split rivets and cut 
the strips so that 
all splices come 
underneath. 

‘Weave a second 
Jot of strips across, 
securing their ends 
fas described. ‘The 
bottom may. be 
‘woven in squares, 
or if a neater jobis, 
desired, the cross 
strips may be put 
under two and 
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Bore Holes in Wood with a 
Chisel-Pointed Nai 


TT HE reason 20 many screws aro driven 
in with a hammer is often because no 
small boring-bit is available for making 
holes for them. Some workmen, in an 
‘emergency of this kind, will take a nail of 
suitable size, drive it in part way, withdraw 
it with a claw-hammer, and insert the screw 
in the hole thus made. 

A more workmanlike method is to grip 
the nail in the jaws of a brace and use it in 
the same wa 
you would a bor- 
ing-bit. With a 
little extra pres 
sure on the brace, 
the nail will make 
a hole as rapidly 
‘as a bit and, in some eases, with less dan- 
‘eer of splitting the wood. 

Where there is danger of splitting, be- 
cause of the hole being required near the 
‘end of the board, the nail should be ground, 
or filed, to a chisel-point, as shown in the 
accompanying illustration. As a matter of 
fact, if there are many holes to be bored, 
will pay to grind the nail in this manner, 
whether there is danger of splitting or not, 
as the chisel-pointed nail cuts, or serapes, 
its way through, while the common 


pointed one merely pushes the fibers apart. 
wo 
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This Fre Booklet tells how you can 
‘easily and quickly at home obtain a clear 
‘akin, free from all blemishes, like 
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‘distributed every month, 
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To Obtain Transparent 
Ground Glass for Focusing 


GROUND gas has two diferent sar 
faces. One is smooth and even and 
tthe other is roagh and minutely billy. ‘The 
hilly side of the glass makes it valuable for 
photographie focusing. But the image 
thrown on the glass is not always as sharp 
‘as we desire it. How is the object to be 
sharply focused? 

‘The ground glass can be taken out and 
ordinary window-glass substituted, and 
then accurately focused with the aid of a 
hhand-lens. But when one has done this 


dozen times of more, one realizes how 
‘much time is wasted by this method. 

‘The rough side of the ground glass, when 
1a film of water is placed on it, becomes ns 
transparent as window-glass and one can 
focus through the film of water. It is 
better still to place a drop of Canada 
balsam in the center of the glass on the 
rough side and carefully place a micro 
scopic cover glass on it. This makes the 
center of the ground glass perfectly trans 
parent.—E. BADE. 


Spherical Lathe Centers for 
Cutting Tapers 


HEN long tapers have to be eut and 

there is no special attachment pro- 
vided, there is only one method left— 
to set the tailstock over in accordance 
with the angle of the taper and eut with the 


in that position, The effect on the 
1 centers with which all lathes are 
‘equipped is highly unsatisfactory. 

Figure A shows the position of the work 
in hand, held by the tailstock in perfect 
alinement with the headpiece. 

Figure B shows the wearing effect of the 
point of the set-over tailstock against the 
Sides of the conical recess. 

It is evident that there is great wear on 
the conical recess that requires frequent 
adjustments of the tailstock spindle. The 
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angle of the taper, owing to the effects of 
the wear, constantly changes and the cut 
becomes inaccurate 

‘An English mechanical engineer suggests 
as a remedy the use of spherical centers as 
illustrated in Figs. C and D. ‘The end of 
the tailstock is provided with a cup-shaped 
recess into which a ball of hardened steel 
fits with accuracy. Instead of the conical 
recess that usually forms the center of the 


GS LES 


The effect of taper-cutting with the 
tallstock out of alinement is shown 


object to be turned, a similar cup-shaped 
recess is sunk in the end of the piece. 

Figure C shows the position of the parts 
with the tailstock in perfect alinement with 
the center of the headpiece. Figure D 
illustrates the relative position of the parts 
in cutting a taper at a considerable angle. 

As will be seen, there is no interference 
and no probability of excessive wear that 
might disturb the angle of the work while 
the cutting is done. 


Paper Boxes for Dom: 
Are Easily Made 


FREQUENTLY you are in need of « 

paper box and cannot find one already 
made of the required size and shape. By 
following the directions illustrated in the 
accompanying diagram, you will be able to 
make your own paper boxes tight enough 
to hold solids, even in powder form, and if 
made of paraffined paper, capable of hold- 
ing liquids. 

First ascertain the exact dimensions of 
the box you need, then mark on a sheet 


roe aa 
£, 
wt 


‘ic Use 


Paper boxes folded as illustrated here 
form useful containers 


very stout packing-paper or paralfined 
stock, a line for folding in accordance with 
the diagrams in the lower part of the illus- 
tration. 

After all the lines necessary have been 
drawn, crease and fold the paper at 
shown in the upper part of the illus 
‘tration. 

It is obvious that the dimensions of the 
‘box may be varied to suit the requirements 
jn each case, once the principle is under- 
stood.—Perer P. Leupo. 


we 


Popular Science Monthly 


BOOKS 


ELECTRICITY 
Electrician's Wiring Manual 


By F. F. SENGSTOCK, E. E. 


contains all the information needed for the 


Pocket size, Bestble bind 
Price, $2.50 


Experiments With 110- 
Volt Alternating Current 


By J. D. ADAMS 


hia Winding 


By DAVID P. MORETON 


SE home study and self Inetruetlon, 


204 pages, 222 ilusteations, 
Price, portpald, $2.60 


Small Motors, Transform- 
ers and Electromagnets 


By H. M. STOLLER, B.E., M.S. 


Price, postpaid, $3.10 


POPULAR SCIENCE MONTHLY 
225 West 30th Street, New York City 


May, 1921 


Automatic Coolant Feed for 
a Drill-Press 


"TO-DAY all shops use a “coolant” of 
emulsified oil or in some few cases 
straight lard oll for cooling the drill and aid~ 
ing the cutting in drill-press work. One of 
the disadvantages of the usual gravity feed 
‘or pump feed is that the operator will go 
away from the machine at night and forget 
to turn off the oil, eausing waste. 

The illustration shows a device designed 
by the writer to overcome this trouble and 
to put such apparatus in the automatic 
claas. It is designed to be attached to the 
‘spindle of the drill-press. A is the tank or 
receptacle proper of east iron bored out to 
take the spindle, and held up in place by a 
sot screw. F? are two copper tubes of }5- 
inch diameter soldered on one end to the 
needle-valves C, the other end leading to 


PRL PRESS. 
SPINDLE. 


‘The cooling oil, supplied to the feeders 
by centrifuual force, will be fed to the 
dill only when it is working 


the drill, ‘The 
tank A by clamps B.D is a filler plug for 
the supply of eoolant. 

Start the ma- 
chine and as the spindle starts to revolve, 
‘the centrifugal force throws the coolant out 
to the largest diameter of the tank, thus 
overcoming the force of gravity and forcing 
‘the coolant against the ports of the 
needle-valves C, from whence gravity 
acts, —W. BURR BENNETT. 


Avoid Shellac and Save the 
Cylinder-Head Gaskets 


“THE copper-asbestos gaskets used under 
the heads of detachable head motors, 
invariably stick so solidly when these are 
put on with shellac, that removal of the 
head for cleaning out carbon necessitates 
loosening the bolts or nuts holding the 
head on about two turns and starting the 
‘engine to shake or lift the head sufficiently 
to remove. 

‘A more satisfactory and correct method 
‘of putting on these cylinder-head gaskets 
fs to coat each side with cup grease or, 
better yet, graphite grease. This does not 
hharm the gasket and a positively water- 
and air-tight joint is certain, 
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Popular Science Monthly 
A Wooden Aspirator for 
Cistern Draining 


A(X" spirator that may be used to 

drain a cistera with the city pressure 
is very useful, hut it is impossible to get 
the fittings uniess one makes a pattern and 
hhas a casting made and machined. T made 
one by drilling a piece of pine scantling as 
shown, 

working position the double end of the 
Yisup, and thesingleend down. ‘The hove 


With this homemade aspirator you can 
empty your cistern through the sink 
drain by turning on the cold-water faucet 


that leads to the cistern is connected with 
‘one of the double branches and the hose 
connected with the supply line to the other, 
When the water is turned on, the foree 
of the stream rushing down with preseure 
will suck the air out of the hose lending to 
the cistern, producing a vacuum, and the 
cistern water will rush to fill the space xnd 
thereby run out. ‘The water will be drawn 
‘out of the cistern aa long as the city supply 
Js tumed on. Force the rubber hose into 
the openings of the wooden Y and seal with, 
putty.—Jowy L, Douctexy. 


Develop Your Muscles with 
a Piece of Old Tire 


TT RE rubber tabrie of tren possess 
reat resiliency und, in accordance 
with its thickness, offers greater or lesser 
rusistance to bending. This quality may be 
utilized by budding athletes for the devel- 
‘opment of the muscles of their hands, 

Cat a piece about 5 in. square from the 
thickest part of the old tire, place it in your 


Bending piece of rubber from an 
old tire as shown here will strengthen 
‘your grip if practised systematically 


‘hand as shown in the illustration, and bend 
the rubber by closing your hand as far as 
possible. You will find that the rubber 
‘offers considerable resistance, and at first 
it will tire your hand to bend the rubber 
‘even a few times —C. E. Ercus, 


ri. 
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An Iceless Refrigerator for 
the House Z 


“THE arrangement shown is made of a 
3é-in. pipe frame, covered with cloth, 
‘The top pipes on which the cloth is hung 
‘has small holes drilled about 4 in. apart on 
the bottom sides. When the ean is filed 
with water, or the city water turned on, the 
cloth becomes saturated with water. ‘The 


‘temperature within to fall 


draft from the fan.creates a rapid evapora- 
tion, which greatly reduces the temperature 
inside the cloth. 

‘The frame is made triangular in shape #0 
as to present the greatest possible evapor- 
ating surface to the draft from the fun. 
‘The opening in the cloth is made on the 
side opposite the fan. The shelves ean be 
‘arranged to suit the individual need. With 
fa poaitive draft nssured by use of an electric 
fan, the arrangement shown will prove to be 
a reliable cooler.-F. G. Koren. 


Make This Mechanical Toy 
Fish that Swims 


A MECHANICAL swimming feh ean be 
nude with very little trouble. The 
tuntwisting. of a rubber cord causes the 
flapping movement of the tail wo.as to pro- 
pel the fish through the water on the same 
principle as used by the real fish. The 
rubber cord or band is stretehed between 
hooks on two spindles 

‘The front spindle has the shape of a 
crank that comes out of the fish's mouth 
‘and serves for winding up the rubber band. 
‘At the other end is a erank-shaped piece 


ante BNO 


eng TAL 


‘This toy fh is propelled through the 
ate bythe olen offs tll tried 
Tubber band supplying the power 


that rotates when the rubber band un- 
winds, and this produces the back-and- 
forth motion of the fish's t 

"The end of the crank in a loop of 
wire in the shape of a slot, so that the 
revolving movement of the crank produces, 
‘a to-and-fro movement of the hinged wire 
part, a8 will be readily seen in the drawing. 
On this wire frame is mounted the tail, 
which flaps back and forth so long as the 
cord untwists, 


1/, HP Motors $13.50 


We offer 5000 quarter Horse Power ALTER- 
NATING CURRENT MOTORS of the very latest 
type, 110 volt, 1740 RPM, 60 Cycle single phase 
at $13.50 each FOB Chicago. 


May be attached to any light circuit in the home or 
power circuit in the factory. Remarkably simple in design 
and sturdy in construction. Fan-cooling 
ventilation system prevents overheating. 
cusTtsrmgiors carey the Manulacurers ONE. YEAR 
TEE agsinrt mechanical deects and area 
Se pecsens weely ees once semaninet at 
received from Inctory. Satihactory performance quaran- 
(ed. or money refunded. 

Suge urmieai- gts AT. THIS EXCEEDINGLY LOW PRICE 

imei." Se CASH MUST ACCOMPANY ORDER. 


SPECIAL PRICE ON THREE OR MORE 
MOTORS OF $13.00 EACH. 

‘These Motors are Ideal for use in the home on 
ashing” or ring fachines, cron the” bench: in the 
erage or machine shop or anyplace where one can 
ised. They are quiet cool running, efficient and practical 

with a very stall chance of getting out of order, 
OUR SUPPLY AT THIS PRICE 18 
LIMITED TO THE ABOVE NUMBER 


GET YOURS BY SENDING IN ORDER NOW. 
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The Perfect Leg Forms he 
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The Super VULCANIZER 
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CANADA Calls You! 


Vacation Land of Ideal Summer Climate 
Hay fever is unknown in this 
pinestndsbalsam scented air ‘Uni 
Territory to. choose from tippe 
ourtalns and tugged foot hills in 
‘wife alleys of woods and 
wild ower: tarquobe lakes 
‘vith sandy beaches; the restfal relaxation 
Biamp ieor the hry of the Ret 
ots 


For full information write 
(Canadian National or Grand Trunk Railways 
‘at any of the following addresses—Ask 
for Booklet E. 


Hunting and Camping 


and hundng i vein streamed 

vaaumey in SUN A SCOTIA. 

WICK. "QUEBEC. ONTARIO. 
COLUMBIA. For 
Bell Passenger T 
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Popular Science Monthly 


Finding New Uses for Old Things 


What use have you for some of 
the “junk” in the attic or cellar? 
Popular Science Monthly will pay 
ninety dollars for the best answers 


HERE is the old bab 


blades, carpets, curtains, cha 


boxes, Hav 


arriage, the old. stove, the old 
bureau, the trunk, and the leaky wash-boiler. 
attic also contains old phonograph needles, 


The 
afety-razor 


s, tables, picture-frames, hat- 
you been able to save money and add a 


convenience to your home by pressing some of these things 


into service again? 
the household tool-ki 


If you have, you probably had w get 
out to help 


ight down now 


ou. 


and tell Popular Science Monthly what changes you made 


and how 
changed, 

The Popular Science 
best answers—a first_pri 


‘ou made them, It makes no difference what you 
slong asit wasold. You may win one of the pi 
onthly offers three prizes for the 
of $50, a second of $25.00, and 


a third of $15.00. These will be awarded in accordance 


with the rules outlined below. 


Rules Governing the Contest 


(1) Contestants are not limited 
to the number of ideas, but only 
‘one method ean possibly win the 
first prize, only one the second, 
and only one the third. ‘The con- 
teat is open to everybody. 


(2) The use of the old piece 
of junk must be shown clearly, 
either in a photograph or in a 
drawing. If a drawing is sent in, 
it need not be made by a skilled 
draftsman. It is sufficient that it 
should be intelligible. While pen- 
cil sketches will be considered, 
contestants are requested to make 
their drawings in ink on heavy 
white paper. The views should be 
sufficient in number to set forth the 
writer's idea very clearly. The con- 
testant’s name and address should 
appear on each sheet of drawings. 


(8) The drawings or photo- 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given. It must be written 
‘on one side of the paper only, and 
ft should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
comer of the first sheet of the 
written description. 


(4) The drawings and descrip- 
tion entered by contestants must 
be received by the Popular Science 
‘Monthly not later than 5 p.m.,on 
Tune 15, 1921. 


(5) The judges of the contest 
will be the editors of the Popular 
Science Monthly. 
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(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the best use for an old 
piece of junk. 

‘The second prize of $25 will be 
paid to the contestant who sub- 
mits an idea next in merit, 

‘The third prise of $15 will be 
paid to the contestant who sub- 
mits an idea third in merit, 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popular 
Science Monthly. A deseription 
‘of the ideas that win the three 
prizes offered will duly appear in 
the pages of the Popular Science 
Monthly, together with the names 
of the winners. 


(8) The editors of the Popular 
Science Monthly shall have the 
right to publish meritorious manu- 
seripts that do not win a prize. 
‘The regular space rates will be 
paid to the contestants who sub- 
mit the manuscripts thus selected. 


(9) When a contestant submits 
more than one idea, the deserip- 
tion and drawing by which each 
is set forth must be sent as a sep- 
arate unit. 


(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and_specifi- 
cations to the Editor of the New 
Uses for Old ‘Things Contest, Pop- 
ular Science Monthly, 225° West 
‘39th Street, New York City. 


May, 1921 


An Electric Blower for the 
Blacksmith Shop 


AN slestric fan was employed on 
blacksmnith’s forge to relieve the black- 
smith from turning the blower by hand. 
Four stove-pipe elbows were cut in half, 
soldered together, and used as the casing 
for the fan blades. More stove-pipe was 
uused to convey the air to the forge. To 
regulate the pressure of the blast, a slot was 
‘cut in the side of the pipe, just wide enough 
to let a flat piece of tin slide through. ‘This 
piece of tin was provided with a handle for 
the purpose of moving it in and out. A 


‘An electric fan will supply a steady draft 
to the forge fire, leaving both hands of 
the blacksmith free 


rate, projecting from the pipe at right 
‘angles, was fastened on the pipe just over 
the slot. This gate supports the slide 
when it is pulled out and allows the maxi- 
‘mum pressure of air to flow through to the 
forge. 

By changing the position of the slide, 
the fire in the forge can be regulated to wuit 
the mechanie. 

“This arrangement leaves both hands free 
to use tongs oF any other tools that may be 
‘wanted, When the gate and slide is placed 
hear the floor, it can be operated with the 
foot—R. C. Sauru, 


Improvise an Extension 
Wrench for Large Work 


OCCASIONALLY plumbers or steam. 
fitters, though well equipped with 
tools, are confronted with the difficulty of 
removing pipe joints too large even for 
their largest. wrenches. ‘The aecompany- 
ing picture illustrates how a wrench of 
adequate size may, in an emergency, be 

extended to grip 
the large screw 
joint. 

A piece of stout 
wire is looped 
around the mov: 
ble part of the 
jaw of the wrench, 
while the other 
ends of the wire 
are firmly twisted 
around the rocker 
of the handle. By 
this expedient the 
capacity of the 
‘wrench can be ex- 
tended easily from 
ty in. tol in, ac- 
‘cording to the size 
of the wrench and 
the diameter of 
the pipe. — Wat. 
JACKSON. 


A makeshift, useful in 
‘an emergency 


Learn Mechanical Drawing 
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Are you carning Jess 
than 385 a week? Can 
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Become a Chief Draftsman 
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The Largest Institution Specializing in the 
Training of Draftsmen Teaches You Mechanical 
Drawing at Your Home 
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(igen the continued development of machinery so nearly center. With the 

which we can give you at your home, our wrvice will always be in demand 
Inium, in this permanent, highly paid eld 


Drawing Instruments Furnished 


We supply our students with, complete 
drawing equipment. A professional draw- 
ing outit.i* furnished. together with 
highest grade set of Drafting instrame 
for your permanent use 
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Popular Science Monthly 
Gold-Plated Brooches Made 
from Beetles 


DURING the summer months many 
vacationists make a hobby of col- 
lecting beetles and butterflies that they 
usually mount in fancy frames against a 
background of cotton, While this practice 
is quite interesting in itself, something 
more useful could be made of these spec 
mens. One concern in New York gol 
plates these beetles and solders pins to 
them, ao that they may be used as necktie 
pins, brooches, cufflinks, earrings, of hi 
pins, ete. 

The first thing to do after the beetle is 
caught is to place it in a bottle of eyanide. 
‘This will ill the insect immedi Tei 
taken out and placed on pasteboard to dry 
The drying proce usually takes three 
‘or more days, according to the size of 
the bug. 

Remove the beetle from the dryin 
board and tie a piece of cotton around it 
attached to a plece of glass, ‘This latter is 
to act as a weight, as the beetle itself will 
float. Dip the beetle in a solution made up 
{in the proportion of one ounce of silver 
nitrate toa gallon of water, It is taken out 


Gold-plated beetles form attractive 
pins, Brooches, and medallions 


after three minutes or more and the excess 
allowed to drain back into the silver-nitrate 
solution. It is dried by exposing it to a 
strong source of light. 

Procure bell jar, such as is used by 
chemists, and hang the beetle from the to 
of the jar. In the bottom of the jar 
placed a saucer containing a few pieces of 
ferrous sulphide; over this is poured some 
dilute sulphuric acid. Hydrogen sulphide 
is generated that converts the silver nitrate 
on the beetle to sulphide. ‘The reason for 
this procedure is that the silver nitrate is, 
affected by the plating solution (being solu- 
ble therein), whereas the silver sulphide is, 
not so affected. 

‘After this process is finished, the beetle is, 
given a slight rinse in distilled water and it 
is ready for the gold-plating solution. A. 
simple and inexpensive gold-plating solu- 
tion consists of gold fulminate 27 gr. 
potassium cyanide 34 oz., and water 1 at. 
Any piece of gold ean be used ax anode, but 
it must be perfectly clean. 

Wrap around the beetle a stout piece of 
copper wire, which forms the cathode and is 
placed in the gold-plating solution already 
described. ‘The beetle remains in this for 
at least three hours. 

When the desired thickness of gold has 
been reached, the beetle is taken out and 
iped dry with a piece of chamois and a pin 
is soldered to it. If the beetle happens to 
be quite lurge, a safety-pin will do. ‘The 
soldering should preferably be done by a 
jeweler.—Sanuet, WEIN. 


oe 
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An Electric Bell Tells when/} a 


Baby Is Restless =~ 


OTHERS need have no fear of baby 
MA ‘crying itself sick unnoticed on the 
front porch or in the back yard, if a simple 
contrivance is attached to the carriage to 
start a bell ringing as soon as the baby be- 
comes restless. 
‘The contrivance consists of an impro- 
vised electrical contact to be attached to 
bell circuit. ‘The contact may be made to 


‘When baby is restless, the movement 
of the carriage rings an electric bell 


suit the individual but the 
writer made one which works very well. 
‘On a bl 
attach a spring in spiral fors 
{in diameter, to which is attached one 
wire of the circuit. An appropriate hook 
‘or means of easily slipping this block on oF 
‘off the carriage abould also be provided. 
‘Then attach the other wire of the cireuit 
yy a wood screw and washer to an ordinary 
wooden clamp. The clamp is so placed ax 


ue than the 
button with separate base 
that may wear and fall off, 


“PARKROGER 
ABSOLUTELY ONE-PIECE 
COLLAR BUTTONS 


poison the skin. 
Reeds of fancy. 


Guaranteed to satisfy or a new button free, Ask your haberdasher oF 
jeweler for PARKROGER, 
PARKS BROS. & ROGERS, INC. 
PROVIDENCE, RHODE ISLAND. 
Makers of Parkroger “Jifly Link” separable cuff buttons. 


to come directly over the spiral spring and 
the slightest shake of the earringe will cause 
‘a contact between the washer on the clamp 
land the spiral, causing the bell to ring 
wherever desired.—J. J. GINsBERc. 


Why Not Weave a Mat from 
That Old Tire? 


IN the country where the roads and foot- 

paths are sometimes muddy, a good foot 
mat is needed for the front porch. The old 
‘auto tire makes an excellent mat for clean- 
ing mud from the soles of shoes. 

‘The old casing, after being cut in two at 
the weakest point, is cut into strips about 
in. wide and as long as the sound part of 
the tre will admit, All rubber that will 
adhere to the fabric is left on, 

‘The base for the mat can be made from 

‘theend of a pack- 
ing-easeor a piece 
of wide 1-in. 
board. Two 
boards properly 
cleated together 
will: answer 

The strips are 
nailed totheedge 
of the baseboard, 
and then brought 
across the face 
mat and nailed to the 

other edge. Ifthe 
isted about three turns as 
they are brought over the face of the base- 
board, the mat will be more satisfactory. 
Spaces of 14 to 44 in. should be left be- 
tween strips. Where the strips lie flat on 
the baseboard, nails should be driven 
through and clinched on the other side. If 
strips are not twisted, they should be 
nailed about every 4 in.—E. E. Laws. 


TRS OF OW TRE. 


‘Twisted strips of an 
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HIGH SCHOOL 
COURSE IN 
TWO YEARS 


You Want to Earn 


on Al ia 
ite ai able to do before you will 
fam promotions 


Many busines houses hire no men 
oe ea 

caet 

ualify for 
‘osition? 
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Has Your Circular Saw 
a Safety Strip? 


N spite of the fact that state laws require, 

‘and factory rules compel, the use of 
safety devices on all dangerous machinery, 
workmen are still losing fingers and hands 
because they will not use the guards that 
are provided for their own protection 

‘The usual reason given for not usit 
these guards is that they are in the wa 
and that they require time to 
Especially is this true in the case of 
bench or circular saw, where a great per- 
centage of accidents’ happen when ‘the 
‘operator is cutting narrow strips. Then 
the guide is s0 close to the saw that it is 
Impossible to hold the strip safely with the 
fingers; and an ordinary stick or board will 
not do the double duty of pushing and 
holding down at the same time. 

A thin piece of basswood or some other 
tough, fibrous wood, cut as shown in the 
diagram, will give the workman a chance 


Many a finger will be saved if the 
sawyer uses this safety device 


to cut very narrow 
ering his fingers in the least 
pusher is not in the way; 
does it require time to adjust. 

‘The hooked portion prevents slipping, 
while the end puts premure downward: 
and the shape permits a firm hold above 
the guide.—AntHur M. HAWN. 


ips without endan- 
‘And. thie 
neither 


Endow Typewriter Ribbons 
with Longer Life 


RIBBON will give trebled service if 
renewed occasionally in the following 
Into a small bottle pour about a tea- 
‘spoonful of light machine-oil. ‘Then add 
the same quantity of ink. ‘The ink used for 
stencil duplicating devices is the best be- 
‘cause it does not dry rapidly. Pour in 2 
teaspoonfuls of gasoline or alcohol and then 
shake the bottle to mix the contents, 

To renew the ribbon, apply this mixture 
with a small brush to the ribbon as it 
moves through the machine. The ribbon 
in be turned from one spool to the other 
‘with one hand and the fluid brusbed on it 
with the other without disturbing the 
typewriter. This is best done at night. 
‘The ribbon should then be tightly rolled on 
the spool, so that the uid will be evenly’ 
distributed, and left till morning. 

The oil ix used in the renewing fuid to 
“moisten” the ink stil in the ribbon and, 
asit will not evaporate, it serves to keep the 
ribbon in good condition. The ink used 
tends to brighten up the color and 
strengthen the print. The gasoline or 
alcohol is used to dilute the mixture x0 that 
can be brushed on easiiy and also tends to, 
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AUTOMOBILE REPAIRING 


ing 
repairs to all parts of the motor car 


mechanism, 1086 pp. Price, $4.00 
DYKE'S AUTOMOBILE AND 
Gasoline Engine Encyclopedia, The 
‘most complete automobile instruction 
book on the marke not oily 
gives diagrams, trouble charts, ete 
Bat enables you to instantly locate 


the particua? trouble on hand, Also 
complete ete on tenes 
tractors, motorcycle. airplane "en, 
fines including the Liberty engine 
Girl bontweighes 3 Thad 8 98, 
pagesover S000 lua, Priae) 86.46 


Motor Annual Back Numbers 


Fully illustrated handbooks of 
new accessories for Motor Vehi- 
cles, of devices for decreasing cost 
of operation and increasing’ effi- 
ciency,and of practical ideas for the 
‘owner, dealer and repairman, com- 
piled from the Porttan Sctence 
Mowruty. 

Motor Annual, 1918, 25c 
Motor Annual, 1919, 35¢ 
Motor Annual, 1920, _35¢ 


more evenly distribute the ink remaining in 
the ribbon. It evaporates soon after it is 
applied, but accomplishes its purpose, 
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Cement and Tar Paper Will 
Protect Piping 


NE of the big oil companies was 
troubled by the corrosion and eating 
yy of its pipe lines by earth action. 
Finally one of the company’s engineers 
solved the prob- 

lem by enclosing» 
the sections of 
piping acted 
upon in a easing 
of cement, then 
wrapping — with 


tar paper. 
‘This procedure 

has “apparently Ee 

repre ietion Cement and tar 


structive action 
of the earth 
forces and been 
the means 
fof saving any sections of valuable 
pipe for the oll company.—F. G. Jorr. 


A Bag-Holder Composed 
of Pipe-Lengths 
FILLING 2 tag with « shovel without 

bs 


paper will protect 
pipes 


‘any mechanical means of holding the 
‘open, would require s man with at 
least three hands if the operation were per~ 
formed with any degree of neatness and 
despatch. 
‘Bag-holders can be purchased, of course, 
but the illustration shows how to make one 


ree3 


Tf you have many bags to fill, 
tise a bag-holder ike this 


out of old pipe-fittings and a spring to hold 
tthe jaws apart. ‘The bag can be held at any 
height by adjusting the set screw in the 
coupling. —R. F. MuNDonFr. 


An Emergency Screw on a 
Bow-Pencil 


“HE loss of a tightening screw from a 

bow-pencil compelled me to search 
through a jeweler’s junk-box for a substi- 
tute. ‘The nearest I could get wasa wateh- 
screw. AS a substitute for the milled head 
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How a substitute 
serew was made 
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WELL known lathe stunt is the 
catting of a keyway by placing the 
shaft between centers, setting the tool upon 
its side in the toolpest and then moving the 
cearringe back and forth by hand, feeding 
‘the tool in a little after each eut. ‘This is a 
slow and inefficient method, but the prin- 
inle is capable of being elaborated by the 
addition of a few attachments that will 
convert a. small lathe into a. hand-pow 
haper able to handle a large variety 
light work. The application to a medium 


Popular Science Monthly 


Adapting a Small Lathe for Shaping 


By H. H. Parker 


0 that the tool cannot be fed in beyond 
this depth. The mandrel must be eapable 
of rotation by hand hetwoen cuts, but 
during the cutting it is clamped by a 
steady rest of other means. ‘The tool being 
et ina tooth space of the master gear, itis 
withdrawn by means of the cross feed and 
then gradually fed in while taking a cut on 
the blank; if the mandrel is securely held, 
the whole depth ean he cut until the stop is 
reached, without injuring the master gear 
Then the tool is set at the next tooth space 


ROLLAWAY giv. dao on until all 


of or large-sized lathe 


positive, omit be’ baraly ‘the teeth are cut, 
practicable, unless By removing the 
4 special light ear ‘crass-feed screw and 


Fiage was built, for 
the regular carriage, 
being rather heavy, 
would require most 


reversing the wood | 


te Reonomny. and pertormance, | of the muscular indicated by the 
"aplendud motor. | | power of the opera- dotted lines inthe 

Send Jr riralen tor ta move it back itlustration, a trans 

and forth. verve motion of the 

The iMjustrations tool-block instead 


show a hand lever 
‘is fitted to an old 
10sin, Barnes lathe, 
but no dimensions 
are given, for these, 
as well as construc 
tional details, would 

iffer with every 
make of lathe. An 
oak plank is mor- 


of the carriage may 
be obtained, for end. 
shaping of work held 
in the faceplate, 
though in this case 
the link stud must 
bbe attached to. the 
= tool-block instead 

‘=e ‘of the carriage. 

A small shaper 


eoneed 


| taed to fit over This attachment to the lathe will cut head, built with a“. 
the. lathe-bed ‘and ‘Keyways as well as gears and ratchets shank to Be clamped 
| clamped to it by th muffiient accuracy into the tailatock 


means of two iron 
or steel plates, one of which is removable: 
the sleeve being used only to bring the 
clamping-nut within convenient reach 
under the hed. A long iron or ateel lever 
is pivoted at the rear end of the oak plank 
and at about 12 in, from the falerum a 
aahort link is bolted which in turn connects 
with a stud bolted to the earriage. Two 
for more links, of different lengths, may 
bbe provided for work requiring short or 
Tang strokes. 


rel, will further 
‘ncrease the usefulness of the lathe-shaper 
equipment. In u 

would be clamps 
moved back and forth under the shaper 
tool, the latter being provided with a 
vertical slide aimilar to that found on 
regular large shaper. The illustration, 
shows a miniature shaper head built up 
‘without castings, with a vertical move- 
‘ment of about 1 {n.: a small clapper block 
relieves the tool on the reverse stroke, If 


Pie 


‘Are Found Wherever 
Art hes Are Used 


if possible, the carriage hand wheel or posible to remove the kes” in the tallatock 
fetoate al, Cates, ther fot ‘handle and pinion should be removed, as barrel, the shaper head may be rotated to 
‘lacturers, Makers of Sinal T the device will any angle, 


Seale srt atm 
Site ope ar ae ae 


then be easier 
to operate 
‘The work is 
eld between 
niters and the 


‘A further ad- 
dition would be 
fan angle plate 
or column to 
bolt 


any have to mect ai ate to the 


igmanraee grestat Ni set 

Seog eis interans fide inthe toot / 

pane niga post. as de- | 

MGUN tne tach of every penuectioe scribed above, 

iret the Teed being Seti pes 
tape the ind bag ele 
Schecter poppin] erica! lide of 

nate Tebrtantial 
The Monarch Machine eeaicen cosatesd 
DBs ratchets sufft- that would 


Sidney ciently accu- 
rate for many 
purposes. may 
be eut without 
a special index 
by mounting a 
master gear of 


carry the shank. 
fof the shaper 
head just de- 
scribed. Sueh 
a device would 
allow the work 
to be held be- 


‘Other attachments that will increase 
the usefulness of your lathe for shaping 
fare here illustrated 


the same diameter and number of teeth as 
tthe one to be cut, on a mandrel beside the 
blank. A tool is shaped to fit as accurately 
‘as possible in the tooth space of the master 
gear, while in the toolpost and while in this 
Position, a stop is placed on the tool slide 


ue 


tween centers on the faceplate, on a small 
table o vise bolted to the lathe-bed, or to 
the lower portion of the tailstock if of the 
“set-over"" pattern, the barrel being re 
moved. The latter forms a most conveai- 
cent table for clamps or # small vise. 
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Water-Lily Culture for 
the Garden 


"T is curious that the culture of the water- 

lily has only recently begun, considering 
what a wealth of material this beautiful 
vegetation offers. With the introduction 
of the Vicloria regia the cultivation of 
waterlilies had an added impetus 

‘The need of planting our lakes and ponds 
with aquatic flowers other than the white 
lily spurred gardeners to attempt the pro- 
duction of flowers with variegated colors 
such as red, blue, and yellow. Now 
every year brings new varieties to the fore- 
ground, 

‘These ornamental flowers are cultivated 
in small ponds especially dug for this pur- 
pose or in barrels sawed in half and then 
sunk into the the garden. Under 
these conditions waterliles will develop 
very sutisfactorily if the proper varieties 
are chosen, 

All water-liles, whether they be tropical 
or native, require a heavy rich 


janure is added. Guano or 
ure is the best possible fer- 
tilizer for barrel culture, ‘The fertilizer is 
put into the barrel and then spread before 
the soil is put in, This will aid th 
its development. 

‘Weak plants or rootstocks should not be 
placed in deep water. After the plants 

© become stronger, the water level may 

De raised 

‘Tropical water-lilies should be replanted 
every” year, especially when they are 
placed in barrels, for thelr demand on the 
food supply has made the soll barren. ‘The 
soil should have a depth of approximately 


Even a small lily-pond will add an 
attractive touch 40 your back yard 


6 to 8 in, and should be regulated by the 
thickness of the rootstocks to be placed in 
it, The water should have, after planting, 
‘a depth of 4 in. later twice or four times as 
much, It should not be forgotten that the 
majority of water-liles bloom less in deep 
water than in shallow water. 

‘The overwintering of the tropical varie- 
ties takes place through the development 
of bulbs in contrast to the northern varie- 
ties, which produce rhizomes. In their 
natural habitat water-liles live through the 
dry season in this state. When the bulbs 
form, one must be careful to see that they 
are fully developed. About October they 


joved, and the longer roots cut off. They 
tare kept dry for nearly a week, then they 
fire washed and placed in water of about 
60°F. 

Winter-hardy plants ean be kept in the 
pond or other container if it has a sufficient 
depth to prevent the frost from penetrating 
‘and killing the plants. Waterliles kept 
fn barrels must be placed in frost-free 
places for the winter months. In May, at 
‘which time the plants awake to a new life, 
they are again brought out.—E. Babe. 
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Make an Attractive Lamp 
for His Den 


"T 28 body of this lamp is made of four 
‘erin, boards fastened together to form 


a tube 7 in. square at the base and 5 in. at 
the top. Openings are cut in the boards for 
lighting the lamp and to add to its beauty 
The square opening at the top is covered 
with a lid that has a hole 2 in. in diameter 
in the center, It is marked C in Fig. 3. 
Around the top, fasten plain molding, B. 
The base is made of four strips joined ax 
in Fig. 4. The strips forming it are serewed 
to the body with round-headed brass 
screws. The shade supports, Fig. 5, are 


also screwed in place. The 
made of oxidized copper strips averaging 
2 in. in width. ‘The inside ends are bent 
into hook form to receive and hold the art- 
glass filling. Figure 6 is a wection of the 
side 

‘The copper strips are riveted togeth 
and when the work is completed, should be 
nicely lncquered.—T. ADLER. 


A Very Simple Way to Lock 
a Nut 


J revlacing « bolt on piece of machin- 
ery, it was desired to provide some 
means of locking the nut in place. The 
bolt was not long enough to allow the use 
of the ordinary lock washer, and on account 
fof clearances it was impossible to use a 
longer bolt. ‘The improvised washer sh 
the illustration 
was used with 
ood results 
‘Acroas the bot- 
tom face of the 
nut, a slot was filed 


about 916 in. 
deep, The surface 
‘against which the 
nut fitted was 


ways of locking a nat 


way, the slot being chipped to about the 
same depth. A washer was cut from 
light sheet metal to fit the bolt, ite 
‘outside diameter the same as the distance 
‘across corners on the nut. ‘The mut was 
tightened in the usual way. The metal of 
the washer was then forced into the grooves 
with a small punch. 

‘The nut was locked securely from turn- 
ing either way and proved entirely satis 
factory —L. R. Butcuen. 
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Circular-Saw Attachment 
for Bench-Grinder 


‘HE sketch shows a useful attachment 
for a small hand-power bench-grinder 
that converts it to a hand-power circular 
saw and the home mechanic will soon find 
‘many wes for one. The grinding wheel is 
removed and a small saw clamped in its 
usually a packing eollar will be 
required to make up for the narrow width 
of the saw. 

A.saw-table is made up of steel or iron 
plate about 14 in. thiek, or, lacking this, a 
maple or other hardwood board will answer 
the purpose. This table is made tilting by 
screwing two legs at its rear end and a 
slotted bracket ‘at the front end. The 

bolted, with a thumb-nut, to the 
rest bracket provided with the 


grinder. 

‘As the legs rest directly upon the bench, 
to allow for any unevenness of its surface, 
cap screw is screwed into the lower end of 
teach leg and to obviate the use of locknuts, 
the legs are split and pressed together 
before inserting the cap screws. They will 
then enter tightly and will not work loose. 

‘For light sawing, this being all that the 
attachment is designed for, the table will be 
firm enough, though if thought necessary, 
the legs could be attached to two small 
angle brackets screwed to the bench, thus 
‘anchoring the table at three points. 

‘A guide-plate, preferably with an angular 
as well as a parallel adjcstment, will be 


cuncrare NG guar. qupeamy 
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1f you have a hand-power bench 
grinder, you may easily convert it to a 
‘Sreular saw for small work 


needed, and an easily constructed one is 
shown, The plate itsolf is of steel or hard 
‘wood and is held vertically by means of two 
brackets bolted to it. The long horizontal 
bracket arms are slotted so that the guide- 
plate may be slid along the table axially 
wwith the saw and clamped in any position. 
To allow of angular adjustment, two slots 
are also cut in the saw-table through which 
the bracket bolts extend. These allow of 
the table's being shifted around at an angle 
with the saw. 

‘Another way to rotate the guide-table 
would be to remove the bolt from one 
bracket and allow the table to swing on the 
other as a pivot. 

‘As but one bolt and a thumb-nut are 
needed to attach the saw-table to the 
fqrinder and one more nut to clamp the saw 

ace, it will be seen that the attachment 
may be quickly set in place and removed, 
‘and for intermittent, light, accurate sawing, 
‘such a device is much simpler and more 
compact than a power-saw of greater 
capacity.—H. H. PARKER. 
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miles you ride. You watch it 
register as you ride—reading 
the distance you put behind 
you—getting a record to show 
for your trip. 
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Build Your Own Photo-Printing Outfit 


By Curtis Ralston 


“THE cost of getting photo prints made 
continues to rise, encouraging the ama- 
teur to do his own printing. With the 
ordinary printing-frame this is a slow 
Process: by using some form of box 
printer the time is greatly reduced, but not 
every one has the ten dollars or ‘more to 
‘spare for such a device. The writer, nding 
himself in just that position, got together 
‘collection of odds and ends, and made the 
printing-box shown in the illustration. 

As will be seen in Fig. 1, an old packing- 
box was the starting-point in the con- 
struction. A piece of glass was found just 
wide enough to fit in the groove in which 
tthe sliding lid works. Strips of black paper 
taken from a printing-paper package were 
pasted to the glass so as to form a mask. 
Several of these masks, of any desired size 
land shape, can readily be made if one has 
‘some pieces of picture glass and a cutter, 
but only one, of course, is necessary for one 
size of camera. The giass mask is inserted 
as shown, and the bor-lid is brought up 
against it; this prevents all light from 
getting out of the box, so that unused paper 

bbe kept at hand, uncovered, while 
printing. 

‘Two electric lights are required, taking 
current from the 110- or 32-volt house- 
lighting system. ‘The printing is done by 
fan ordinary 25-watt clear tungsten lamp 


‘open to disclose the printing. frame 


placed direetly under the glass; in Fig 2 
‘a tubular lamp is shown, but there is 
no necessity for using thie particular 
shape. 

To the right is the second lamp, which is 
to serve as a red light to assist in placing 
the film and paper for printing. If one 
cares to expend seventy-five cents for a 
standard ruby lamp, it will be a little more 
convenient, but the writer uses an ordinary 
‘25-watt lamp with two thicknesses of red 
ribbon around it, and finds it entirely 
satisfactory. 

‘The keyless socket for the ruby lamp is 
held loosely in place by catching the cord 
leading to it in a screw hook; a staple 
‘would do just as well. A key socket is used 
for the printing-lamp, and is fitted snugly 
into a hole cut in the end of the box. The 
hole should be located at a distance of 4 to 
$ in, from the top of the box, depend- 
ing “upon the size of the pictures to be 
made. 

‘The center of the filament should come 
under the center of the open space in 
the mask. ‘The socket should be placed, 
and the mask made, with this condition in 
view. The two sockets are connected, in 
parailel, to a cord running to an attach- 
ment plug. While using the outfit, the 
ruby lamp remains lighted continuously; 
when a film is ready for printing, the key 


a 


socket is turned on for the required number 
of seconds. 

For holding the paper and film against 
the mask, one may use the back of a 
printing-frame, if it is of the right size, or 
an old bath-towel, rolled up evenly and 
fastened with a ‘safety-pin or two, is 
pressed firmly against the glass, holding the 
print and film in close contact. The right 
hhand holds this pad, while the left operates 
the printing-lamp key socket. 

In the bax illustrated, the filament is 
about 414 in, from the glass, and. the 
average time required for printing is about 
3 seconds. Four or five prints can be ex- 


The_proting‘box open to show the 
arrangement of the two lamp, one 
‘safe light, the other for printing 


ened very minute, For timing prints, 


probably the handiest way, in the absence 
of a metronome or other timing device, is 
to count “thousand and one, thousand and 


by comparing your counting 
with the second-hand of a wateh, you can 
easily learn to count seconds in this way. 

Certain precautions must be observed. 
If the box is «mall, and the lamps are left 
‘on very long, the wood will get very hot, 
For the sake of safety an asbestos lining 
may be used. The ruby light should be 
turned off now and then while getting 
films and paper ready for printing. 


Keeping the Mud Out of 


the Bearings 
A HAD who twice daily supplied the 
people in his neighborhood with news- 
papers found that the mud and water tht 
Worked into the bearings of his bleycle 
‘wheels soon wore them down to such an 
extent that they needed new cones and 
halle 

‘To protect his wheels he cut washers of 
soft felt and fitted them over the bolt that, 
‘runs through the 
axle of the wheels, 
a shown. ‘These 
‘washers were 10 
ott that ‘they fn 
no way impaired 
the efficiency "of 
the wheel, yet they 
were absorbent 
enough to take up 
‘what water and 
soft mud ran down 

the spokes. 
‘Once a month or 
0, the washers 
were removed and 
washed out, and 
‘again put on. The 
ilustration shows 
the washers ate 
tached to the hub 
‘of the front wheel, 


May, 1921 


How to Construct a 
Climbing-Cone Puzzle 


HE mechanical illusion known ass 

rolling or climbing cone can easily be 
made by nny one possessing a lathe. The 
rolling body, Fig. 1, is a double cone (two 
ones base to base), with sides forming an 
fangle of 45 degrees. This should be accu- 
rately turned from a piece of hard wood, 
leaving @ pin projecting at each end to 
form an axle, ‘The cone is placed across 
two diverging boards, Fig. 2, and at once 
proceeds to roll along the edges of the 
hoards until the ends of the axle drop into 
V grooves cut to receive them. 

‘To all appearances the cone is rolling up- 
hill, because it starts at the narrow, lower 
tend of the boards and rolls to the wide and 
higher end 

‘Of course, the woodén cone really obeys 
the law of gravitation like everything else, 
the upward movement being quite illusory 
‘As the cone rolls along the edges of the 
supporting boards the axle moves along the 
Tine AB, Fig. 2, and as will be seen, this line 


my * a a 


ras re3 


‘This double cone seems to roll uphill, 
‘but that is only an illusion 


slopes downward toward the diverging 
of the boards. So the center of gravity of 
the cone is really moving from a higher toa 
lower level all the time, 

"The size of the double cone will naturally 
determine all the other dimensions, and as 
most people will probably make this from 
frome odd piece of wood that happens to be 
handy, no useful purpose would be served 
by quoting exact measurements. Assum- 
ing the cone to have been made, and to be 
anything between 3 in. and 1 ft. in diam- 
‘eter, hold two laths in a slanting position 
‘on the table, varying the gradient and also 
the distance between them until the cone is 
found to travel easily {rom one end to the 
other. ‘Then get some one to make the 
heceusary measurements as to height, 
length, and distance of separation. The 
sides must be as far apart at the wide end, 
where the notches are made, as the diam- 
ter of the cone, and close enough at the 
other end for the thick middle part of the 
one to rest upon thelr edges. —H., Grav. 


There Are Steam-Proof 
Belt Cements 


ANY engineers are firmly of the 

‘opinion that lacing must be wed on 
belts exposed to steam, as, for instance, 
belts used on pulleys in laundries, etc 
that belt cement will not hold under such 
conditions. 

‘That all depends on the kind of cement 
tuted. Not all belt cements are made of the 
same ingredients. Steam will not dissolve 
4 belt cement made on a pyroxylin base 
because it is waterproof, therefore itis not 
affected by moisture. “The use of such 
cement is strongly advisable in dye-houses, 
laundries, and other places in which the air 
is saturated with steam. 


AO Years of Progress with Fine Jools 


«all Richmond turned out.” 


‘When America’s first electric trolley 

cars were run in the streets of Rich- 

mond, Va., in 1887, the whole city 

turned out to watch them. 

Even then, when electric cas were the newest 

sensation, machinists had already learned that 

the pame of Starrett on a tool meant unfailing 

accuracy and long service. 

The hig dl mechanics who build the 

thinery of today know that 

d upon Starrett Tools—on the Sear 

‘of precision that never waies. 


2100 fine tools—with forry years of “know 
tng bow" behind them—are described in the 
Starrete Catalog No, 22°." Write for a 


copy Ws free. 
‘THE LS. STARRETT COMPANY 


Log to 
Tree 
Saw 


i= oe 
WITTE Engine Works 


2226 Oaktand Ave, Kansas: 


ut 


Is Yours a Quality Kit? 


The progress you 
make in the shop is de 
pendent on the qual- 
ity of work you turn 
out, High’ quality 


work calls. for high 
quality tools. 


Good Work Means 
Advancement 


‘Therefore see that 
the tools you purchase 
are accurate, durable 
and of known reli 
bility. Good tools are 
a worth-while invest 
ment. 

Brown & Sharpe 
Tools are designed by 
men who have studied 
your requirements 
practical men who 
have anticipated your 
most exacting 
mands. Brown & 

harpe tools are good 
tools. 


Catalog No. 28 


de- 


describes our complete 
line of machinists’ 
tools. You'll also find 
many pages of useful 
information for daily 
reference. 


ae 


Brown & Sharpe Mig. Co. 


PROVIDENCE. RL. U. S.A 


Popular Science Monthly 


Removing Gears with a Puller 


ELOW are illustrations that show the 
construction of a device which will be 
found useful around the small shop or 
garage for pulling gears, pulleys, or collars 
of shafting anda variety of similar 
‘The body of the puller it made of a piece 
ef square cold-rolled steel, drilled for the 
clamp-screw bushing and slotted as well as 
drilled for various sorts of pulling arm. 

As there would be considerable wear in 
the threads of this kind of a fitting, a 
removable nut of bronze or gun metal is 
shown, being made a drive fit into the body 
and held by a small set screw. In case the 
bushing wears, it may be driven out and a 
ew one substituted. 

‘The screw has a square head for a wrench 
and it would be well to harden the head as 
well as the point. Sometimes the point will 
bear directly upon the work; at other 
times a thrust block interposed would be 


‘0 types of thrust blocks are shown, 
one with a flat face, either roughened of 
‘smooth, and one with a V-groove for bear- 
ing against curved surfaces. The small 


& 
Paste re aun OF 


Jiggs for removing gears, pulleys, or 
‘collars from shafting 


‘ends of the thrust blocks are drilled to take 
the end of the serew and are slit in four 
places with a hact ‘A groove is turned 
just above the point of the screw and 
the alit ends of the thrust block slightly 
‘bent in so that it will spring over the screw 
point. 

‘The pulling arms are made in pairs; one 
form is a plain hooked type filed from fi 
bar steel with the upper end drilled for a 


pin. 

‘Another kind is a hook bolt, the nut and 
‘washer bearing upon the top surface of 
the body and the bolt extending through 
the groove. Such arms may be adjusted 
for unequal lengths, if required. 

‘Another form is the plain eye-bolt; 
cither the eye is held by a pin through one 
of the drilled holes in the body, the bolt 
extending through the part to be drawn off 
and secured by nut and washer, or the bolt 
may be reversed, the eye being secured to 
the work and the nut bearing upon the 
body ae in the ease of the hook bolt. 

‘Sometimes a couple of chains are more 
convenient than solid arms; the upper 
links may be held to the body by pins or by 
eye-bolts. Chains are adapted to irregular 
‘shaped work or for pulling a part at some 


us 


distance from the clamp screw. A steel 
plate yoke frequently is useful, especialy if 
{he conter is died for slipping overs shat, 
nd the arms are dried for the bolts sery™ 
ing as palling arms. “Such a yoke may be 
Slipped behind a pulley or gear and the part 
removed without danger of damage that 
Imight occur ifthe arms were attached 
Cinecty tothe rim, 

“Another illustration shows a pair of 
clamp blocks and two bolts serving es arms 


‘STEEL CLATe BL0EK FoR 


(ff Saget 


TORPRE BLOTS 


This clamp-bock, is very Useful for 
palling ball races from magneto shafts 


and attached to the clamp screw block, 
‘One bloek slides and is drilled for a bearing 
to take the end of the screw; the other is, 
drilled and tapped for the arms, Work is 
amped between the fixed and sliding 

‘To conclude, a small fitting is shown 
that has proved very convenient for pull 
{ing the ball races from magneto shafts, It 
in in two parts, bolted together and bored 
‘out to take the race, over which it is 
clamped while the puller arms fit into the 
end notches. 

Such races are dificult to remove, with- 
‘out injury, unless some special fixture of 
this sort is used.—H. H. PARKER, 


A Dust-Cap to Protect the 
Machine-Oil Hole 


MACHINERY that isto be operated in 
locations where much dust prevails 
‘should have the oiling holes well protected 
from the outside air, ‘This is generally pro- 
vided for, but in the case of farm machin- 
ery the manufacturers sometimes overlook. 
‘the importance of this item. 

Following is a simple cap that can be 


‘The cap keeps dice Suited: number 
1 cap Keeps cling holes. 
catettneall tee Have ‘them 

large enough so 


they lap well over the edges—about 14 
in. in diameter, if possible. Punch a small 
hole in the center of each one. 

Now take as many small cotter-pins as 
necessary and cut them off so that when 
thrust through the eaps, the ends of their 
tines will not quite touch the shafting in 
the bearing. With small pliers, bow the 
tines outward as shown. ‘They will then 
hhave to be forced gently into the hole 
and will successfully hold the eap down 
in place—L. B. Rovsrws. 


This one 
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Air Currents Dry Wet 
Boots Quickly 


“THE areat drying agent of the universe 
is warm alr in circulation, Of course 
the sun and a hot stove may heat air and so 
in this way indirectly’ aid the absorption of 
water, but it is the dry, warm air in cir- 
ceulation that really does the work. 

By a most simple process I ean dry wet 
‘boots in half an hour 0 they may be worn 
in comfort, and in a few hours I ean take 
all the moisture from the wettest boots so 
they will be as dry as the day they came 
from the store. 

‘The photograph shows how this is done 
by means of a strip of roofing-paper ex- 
tending down inside each boot leg. This 
makes of the inside of the boot something 
lue and the air current goes down one 
‘and comes up the other. Without this 
strip to partition the boot into two parts, 
there is no circulation of air, and dead air, 
no matter how warm, is never a good drying 
‘agent, 

“The boots should be hung three or four 
feet from the ground, where they may be 


Establish ale circulation in your wet 
rubber boots and they soon will be dry 


swung a bit by the wind and where the sun 
strikes down upon them to heat the air. Of 
‘course a slight breeze aids in the drying 
process. Strips of wood or bark will doas 
well as the roofing-paper,—F, E, Brian, 


Varnish Made from Hard- 
Rubber Waste 


GOOD flexible varnish can be made 

out of wasted bits of vuleanized rubber 
that will come in handy for general use 
around the home and workshop, It is 
especially valuable in waterproofing shoes, 
ind for cementing patches on automobile 
tires and. worn rubbers. 

‘To make it, proceed as follows: Place 

hard rubber pieces, broken into amall 
bits, in an iron pot that closes well with a 
cover. Put the utensil on a hot coal fire 
tuntil ‘the rubber is melted, which will 
require about five or ten minutes. Make 
sure that every piece is melted before 
removing the pot from the fire. ‘This ean 
be ascertained by stirring the mass with a 
thick wire. Next grease a sheet of metal 
so that the molten rubber will not stick to 
it when cold. ‘Then take the melted rubber 
from the fire and pour it on the metal plate 
to cool. Break up the mass into pieces and 
put them into a bottle, filing the latter 
with either rectified oll of turpentine or 
benzal. 

‘When the mass is completely dissolved, 
which may be accelerated by shaking, pour 
off the solution carefully so as to avoid the 
impurities always found in hard rubber. 
‘These usually settle to the bottom of the 
bottle, 


Our New Trade Mark! 


Good Carpentry Begins 
With Good Tools 


Seant Tools are the world's standard —the 
een mer nf Naples 


Stanley Carpenters’ Tools 


are preferred not only in the workshops. of the world, 
ii the Miu Praming Schools and i he Homes 


Sect Sn 
Write for Catalog 7E. 
THE STANLEY Rute & LeveL PLANT. 


“Tne Srancey Won 


New Britain, Conn. U.S.A. 
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Red. Dewil 


HEC PALOFE 


That’s all you need to know about a plier 
This is your assurance that each tool is 
made as well as care, experience, finish and 
the best workmanship can make i 


Each tool drop forged of tool steel—scientific- 
ally designed—individually temperedand tested. 


Red Devil" Pliers are high quality tools, not 
igh pr Look for the trade mark on each 
id every one—it’s worth your while, 


Ved Devil 


Slip-Joint Plier No. 1024 


The right pair of pliers for household repairs, for 
iring up the engine, and for light work of all 
kinds. Handles fit the hand without pinching— 
the thin nose fits in tight places. Beautifully 
nickel plated. 

At all good hardware dealers, or if not, send $1.10 
Sor “Red Devil” Plier No. 1024—6%4 inch. size. 


WRITE TODAY FOR FREE TOOL BOOKLET 
SMITH & HEMENWAY CO., Inc. 
Manufacturers of ‘Red Devil’ Tools 


264 Broadway, - - - New York, N.Y. 


“Red Devil” Glass Cutters are mate in 40 stylee—the glasiers! 
“Handard tools of the world. 


“As hard as fire and 
water can make them” 


—The Disston file-maker 


Disston makes between sixteen and 
eighteen million files a year. Some 
weigh a tiny fraction of an ounce. 
Others 135 Ibs. Some are for a lady's 
fingernails. Some for gigantic chunks 
of steel. 


The supreme test of a good file is in 

filing the teeth of saws—steel cutting 
steel, And nearly a half-million Disston 
Files are used yearly in making Disston 
‘Saws—"the saws most carpenters use.” 
No wonder Disston Files eat through 
the work in quick time! No wonder the 
experienced filer enjoys the feel of a 
Disston File as it bites into the toughest 
metal! 
Disston Files are Disston-made from 
the steel to the packing case. They are 
of good, true steel, “as hard as fire and 
‘water can make them.” 


Send for new free booklet, “The File 
in History.” 


9857, HENRY DISSTON & SONS, INC. 


Philadelphia, U.S. A. 


Fopuiar science sunny 


A List of What Disston Makes 
‘And in these Saws Tools and 
‘Fics Whar qu found tt 


“The Saw Most Carpenters Use” 


Back Saws 
Band Saws for Wood and Metal 
Bevels 


Gross-cut Saws and Tools 

Cylinder Saws 

Drag Saw Blades 

Files and Rasps 

Grooving Saves 
auuges—Carpenters’ 
Sfarking ete 


Hand, Panel, and Rip Saws 
Hedge Shears 
Tee Saws 


Inserted Tooth 
| ee, 
ia Keyhole Saws 


Knives—Circular—for Cork, 
‘Cloth, Leather, Paper, ete. 

Knives~Machine 

Levels—Carpenters’ and Masons 

Machetes 

idrels 

ing Saws for Metal 

re-box Saws 

Mitre Rods 

‘One-man Gross-cut Saws 

Plumbs and Levels 


ips and Filing Guides 
‘Saw Gummers 


slotting Saws 
‘Segment Saws 
Shingle Saw: 
Slate Saw: 


rages 
Tools for Repairing Saws 
Tool Steel 


You don’t throw 
your pen away 
when it needs refilling 


‘OR is it necessary to buy anew “Hae 

Grip” when your Shaving 
used. Just buy a Colgate “Rei 
price of the soap alone, screw it into your 
“Handy Grip,” and you are “all set” for 
another long season of shaving comfort. 


The soap itself is threaded. There is no 
waste. 


Colgate’s Shaving Stick not only produces 
the most soothing lather for the average 
man but it is a little more economical in use 
than powder and much more economical 
than cream. As we make all three, we can 
give you this impartial advice. 


COLGATE & CO. Dept. R199 Fulton St, New York 
1 Canada: 137 McGill Street, Menirea! 


The metal "Handy Grie,” containing 
a trial size stick of Colgate’s Shaving 
Soap, sent for 10c. When the trial 
stick is sed up you can Buy the Colgate 
“Refills,” threaded to fit this Grip. 


NINE | 


Sure enough, the old bus 


went back on me 


: . 
IT WAS a whale ] WITHOUT EVEN hestating 


OF A hill, aud the ot 


80 1 learned a trick, 


lered. | WHICH EVERY driver, 


GROANEO AND » 
AND FINALLY statled, | SHOULD REMEMBER, 
| AND YOU could try exes, WHEN IN doubt, tight up, 


| ON THE radiator. 


| WELL, WHAT I know. FOR WITH one of thove, 


| Asour Buzz wa | GEARED TO your teeth, 


| couro we 


YOU CAN mart anything, 


las de a and, 


Hd start 


| MOT ON tac na 


| $0 F quit ana ut up 


ONE OF my claaretien 


| AND THOUGHT ic 


THEN I hail a hun 


PUSHED HER ai 


20 for 20 cents | ues, thines-ma te 


in packages of 20 protected by | AND THE bisme boat 
‘special air-tight wrapper. Also in 
‘round tins of $0, vacuum sealed. | BACKED UP the niu 


reste 


es 
CIGARET Tog 


Liocerr & Myers Tosacco Co, 
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